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When the Power Plant — Afloat or Asho 
—Wants the Facts---- It’s TAGIiaby 


Power and TAG Mercurial Prag. 
sure Gages . . . Power an 
TAG Industrial Ther omMeter; 
. . . For generations, the me 
who go down to the sea in ship, 
and those who harness powe 
ashore have looked to TAG {yim 
dependable, visual pressure anq 
temperature data. 


TAG Mercurial Vacuur 
Gages of the Open Cister 
type with scale reading 0 to 3 
inches, have the vacuum cop. 
nection at the top of the mer. 
cury column so that, as the 
vacuum increases, the mercury 
rises. Those of the Absolute 
Pressure Type have the vacuum 
connection at the cistern—the 
readings indicating absolute 
pressure (vacuum) and not sim. 
ply pressure reduction below 
atmospheric. 
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This is another WESTON contribu- 
tion born of war's needs, wherein the growing 
use of equipment operating in the higher 
power frequency range necessitated instru- 
ments of broad flexibility plus the rugged 
dependability which moving iron vane and 
dynamometer instruments provide. 


And throughout industry today, the grow- 


ing use of power frequencies above 60 cycles, 
with the smaller transformers, higher speed 
motors, simpler rectifier filter systems, makes 


ACCURACY IN RUGGED MOVING IRON 
VANE AND DYNAMOMETER INSTRUMENTS 


the use of these instruments essential for their 
dependable indications and for their economy 
as well. 

Weston is furnishing these instruments as 
ammeters, voltmeters, and wattmeters, in both 
portable and switchboard types; flat compen- 
sated up to 1000. . . 2000 . . . 3000 cycles for 
general laboratory use, as well as for specific 
application to electronic and power apparatus. 
Weston Electrical Instrument Corporation, 
591 Frelinghuysen Avenue, Newark 5, N. J. 
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Chace Manganese Alloy No. 772 affords 
a unique combination of engineering 
properties that opens the way to many 
better-designed post-war products. 





Briefly, those properties are: an electrical 
resistivity 60% higher than most com- 
monly used alloys . .. a temperature co- 
efficient of expansion higher than that 
of any other strong alloy ...a thermal 
conductivity only 2% that of copper... 
such strength and ductility that it can 
readily be machined, stamped, drawn, 


flanged, or extruded. 


Chace Alloy No. 772 is ideally suited for 
low temperature resistor applications 


.-~ for the reduction of heat losses. 


Chace Alley No. 772 is being produced 
in sheets, strips and rods. Bulletin No. 
A-942—detailing physical properties and 
suggesting applications—is yours for the 
asking. 


| "wa CHACGECo 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE « DETROIT 9, MICH. 
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PHAR. Editor 


Labo: Unions’ Jurisdiction—Replies 


‘rom Both AFL and CIO 


t month’s editorial page appeared in full the 
we sent to Messrs. Green and Murray, trans- 
pies of a letter we had received from an in- 
lepartment head, whose name was withheld but 
rt of conditions was factual and detailed. Here 


N 
lett 


mitting 


strume! 


whose 

e brief extracts as a reminder: 

It wi ike labor STATESMANSHIP to settle, for the good of all, 
he qu ns raised in the letter which foliows. . Instrumen- 
ition physical science, A plant instrument department is 
Yone fa is physicist multiplied”: its joint “know-how” surpasses 





it 0 » scientist; its joint work is professional; its members 
should be allowed to do ANY instrument work. Do you not agree 
th tl view ?—M,. F. BEHAR, Editor. 


f am particularly interested in craft boundary lines... . 
A grievance has been filed with the plant management by the 
it group. They want the lathe removed from the instru- 
s The outcome will probably be based on the answer to 
qu n—‘Is it general practice for an instrument shop to 
nd use an engine lathe?” ... Other similar problems are 
alread n the horizon in connection with piping, tubing and 
wing an oxy-acetylene toreh on work... . 
Is there any protection against the older and organized crafts 
tl nstrument Man? Is he going to get squeezed out by the 
ther groups? .. 
times an instrument man does “border-line” jobs, but 
! ng run aren’t instruments creating jobs for other crafts 
sides ours? ... [NAME WITHHELD] 


Here are the replies: 


UNITED STEELWORKERS OF AMERICA 


cIO 
1500 Commonwealth Building 
Pittsburgh 22, Pa. 


May 21, 1945 
Dear Mr. Behar: 

Mr. Murray has asked me to reply to your letter of May 
I7 in connection with an anonymous letter enclosed with it. 
The CIO organizations have had a very realistic policy 
towards extending every cooperation to employees engaged 
in laboratory, research and development work. I doubt that 
CIO organization would be raising a question about 
ip of experimental workers operating a lathe. If any 
specific instance exists in connection with CIO, we 

would be most happy to give it our prompt attention. 
If the situation involves, as I suspect, an A. F. of L. 
ganization, then I suggest that the party involved take 


¢ oTy 
a ort 


such 


it up directly with the international office of the union 
effected, 
Sincerely, 
HAROLD J. RUTTENBURG 
Research Director 
AMERICAN FEDERATION OF LABOR 
Washington 1, D. C. 
May 24, 1945 
ear Mr. Behar: 


seccuse of my lack of knowledge and understanding of 
‘ne technical character of work which is dealt with in the 
tte u sent me and in the letter which you enclosed, it 
is Gif'cult for me to make reply thereto. 


THE MAGAZINE -OF 


Measurement 
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Skilled workers who are especially qualified to do ma- 
chinists’ work (welding) and electricians who are skilled 
and qualified in doing wiring, insist and demand that they 
be recognized as skilled workers and qualified to do ma- 
chinists’ and electricians’ work. 

I gained the impression from your letter that the work 
in question to which you referred comes under the jurisdic- 
tion of the Machinists and Electricians organizations. 


Very truly yours, 


WM. GREEN, President, 


American Federation of Labor 


With great pleasure Instruments notes the promptness of 
these replies and their cordial tone. A philosopher said that 
“punctilio is the essence of statesmanship” and it is good 
to see that both the AFL and the CIO are capable of states- 
manship—specifically, that their top officials are broad- 
minded and far-seeing. Unfortunately, decisions affecting 
instrument department work are made by local officials, 
many of whom are reported to be narrow-minded and short- 
sighted in their attitude toward Instrument Men. Unfor- 
tunately, it seems that local officials have never been di- 
rected by higher headquarters to stop pestering Instrument 
Men. (No: it is NoT like the lawyer’s question “Have you 
stopped beating your wife?”) 

What Instruments maintains is that Instrument Men 
should be free from petty “jurisdictional” restrictions on 
their work, not only where the plant’s instrument depart- 
ment is part of the company’s research division, but where 
it is under the company’s production division. No company 
should be forced to label all its Instrument Men as “lab- 
oratory” or “research” or “development” or “experimental” 
employees if many (or most) of them are Soldiers of Pro- 
duction.—MFB 





An “Instrumentation Exhibit” in Every 
Scientific and Engineering School 


N handing us the following letter, the President of The 

Instruments Publishing Company told us, “Here’s an 
idea for an editorial.” The letter was evidently not written 
for publication (the original bears the earmarks of hasty 
dictation) but precisely because of its unstudied style, it 
has such a ring of enthusiasm that we prefer to let it 
speak for itself, and we hope that Professor Cole will for- 
give us for printing it. 

The idea is not new, but our 
other science and engineering professors who put forth t 
idea during the past ten years or so were too hesitant 
apologetic. Professor Cole does not pull his punches! 

Another comment we may make at this time is that the 
instruments, valves, etc., for the proposed Rotation Loan 
Exhibits need not all come directly their manufac- 
turers: it is not only possible but probable that numerous 
types and varieties could be obtained from Surplus War 
Property. 

Still another comment we may 
readers that Instruments does n 


recollection is that the 
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rem in 
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all individual schools—MFB. 


OREGON STATE COLLEGE 


School of Science 
Corvallis, Oregon 


Instruments Publishing Company 


Gentlemen: Probably nowhere is there a better opportunity 
to acquaint the future engineers and research directors 
—and the future purchasing directors—with the virtues of 
equipment for measurement and control than in the cvl- 
leges and universities of the United States; probably no- 
where is there a better opportunity going to waste than this 
one. Poorly paid as professors may be, they STILL are 
charged with the most important of all jobs—the very 
education of the future leaders of America. 


Because of limited funds, college staffs are forced to use 
equipment of five, ten, twenty and thirty years ago—yes, 
even in post-graduate studies and in the demonstration lec- 
tures. It is true, too, that when limited funds are made 
available for purchases present staffs are not sufficiently 


“advisory” service that would pass on the relative merits 
of different makes of products. Professor Cole refers to 
“ill-advised” purchases. It seems to us that we’ve heard this 
before: not only University purchasing agents, but the 
shrewdest purchasing agents of the greatest corporations 
make occasional mistakes. All human beings make mistakes! 
And even an advisory board with the wisdom of Solomon 
could not solve all the individual purchasing problems of 





duced Prices,” 


May 1, 1945 


familiar with the equipment available to make the wisest 
choice. Very much more aid in the choice of equipment 


Your Servant, Sir 


{From the May 1945 Industrial Bulletin of Arthur D. Little, Inc.] 


ERVOMECHANISMS had impor- 

tant pre-war applications, but it has 
taken the war to demonstrate their 
many spectacular capabilities. When- 
ever some measurable variable must be 
held constant, be it temperature, rate 
of flow, liquid level, speed or position; 
or whenever a simple operation not in- 
volving judgment must be performed 
as the result of a change in some vari- 
able, a servo generally can be designed 
for the job. 

The engineer defines a servomechan- 
ism as a system which accomplishes the 
precise control of massive elements at 
a high power level from a remote con- 
trol station at a low power level. Thus 
the fundamental characteristic of servos 
is that a relatively weak signal, whether 
it be a beam of light striking a photo- 
cell or a truck driver jamming his foot 
down on the brake pedal, is used to con- 
trol a comparatively large force. 

The thermostat which controls home 
oil burners is a familiar example of a 
servomechanism. The temperature-sen- 
sitive thermostat signals when the tem- 
perature falls below a predetermined 
level; the amplified signal controls the 
motor which starts the burner. Simi- 
larly in gyro-actuated control devices, 
such as automatic pilots for planes and 
automatic ship-steering devices, the 
gyro itself is a small object incapable 
of doing much work and still maintain- 
ing its accuracy. The gyro only indi- 
cates a deviation from a set direction, 


Page 378—Instruments—Vol. 18 


such as when a plane yaws off course, 
or angular velocity, as when a gun ina 
moving tank starts to roll or pitch. The 
resulting signal, suitably amplified, con- 
trols hydraulic, pneumatic or electrical 
motors that produce correcting forces. 

All servos include a return circuit 
from the object or function being con- 
trolled so that a check is always avail- 
able. Actually the amount of control 
depends on the difference between the 
original and follow-up signals. Thus, in 
power steering gears which aid in ma- 
neuvering heavy vehicles, the turning 
of the steering wheel tends to open the 
valve that controls the torque on the 
front wheels, but the follow-up is ar- 
ranged so that it is always trying to 
close the valve. 

Servomechanisms are used extensively 
in aircraft. Undisturbed by altitude, 
fatigue or battle problems, they respond 
to indications of such factors as pres- 
sure and temperature to regulate gas 
flow to supercharger turbines, open and 
shut intercooler flaps, and maintain en- 
gine speeds. Where control must remain 
with the pilot, remote-control devices, 
employing servo-motors, permit him by 
turning a knob to position shutters, ad- 
just propeller blade angles, and so on. 

Among the most elaborate and precise 
of remote controls are the systems by 
which gunners may control one or more 
turrets without the heavy muscular ex- 
ertion that would be required if the 
gunner himself had to hold the guns 


could be given by an organization such as 

an Instruments Advisory Committee and e 
PLETELY with the latest information on cont 
ment, and even on special instruments and eq 
often college staffs (and others!) are sent a folder jp | 


mail: “New Hi-Precision, ete., etc. Now Avaj 
and the 
blindly and hopes. 

Much could be done to remedy this condit 
increased subscription to Jnstruments, establi 
furtherance by you of an Instrument Advisor, 
as sketched above, and, further, the encourag 
Rotational System of Equipment Loan by ma 
who are anxious to put their products in the ha 
who will be directly concerned with their pi 
two, three, five and twenty years hence. 

Industry even now is crying for men wel 
Instrumentation—and it has not been able to 
with a sound theoretical background and severa 
of Instrumentation simply because the present 
Purchase and Decay of Equipment is one far too cost| 
colleges and universities to make an attempt at keeping 
pace. I believe a Rotation system—though it means a sliz} 
investment to a manufacturer—will return far : 
the wildest Sales Manager has yet dreamed. 

If America is one of the most highly advanced techni. 
logical countries in the world, one would scarcely belie 
it after four years of college or a look into any “mode 
research laboratory—with the possible exception of a fo 
larger concerns, of course. 
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LELAND G. COLE 
Department of Chemisty 


against the plane’s slip stream. In thes 
powered turrets the gunner moves onl 
a sight. While he keeps the target pro; 
erly positioned in the sight and feeds in 


the plane’s air speed, the control sys- 
tem automatically computes the line 

fire with regard to range, windage and 
the relative speed of plane and target; 
any errors between the position as re 


quired by the computer and the actual 
position are registered, thereby releas- 
ing the power which applies the proper 
corrective force. 

A land application of the ser, 
anism is the gyro-stabilizer used on 
tanks to maintain the turret gun at its 
correct elevation regardless of the 
tank’s pitch and roll. Over terrain where 
experienced gunners could not score | 
percent of hits, the stabilizer |! 
reported as enabling scores of bette 
than 70 percent. After the war such 4 
system may be applied to railroad pas 
senger cars and other vehicles to kee 
cars or seats at an even level despil 
a rough roadbed. 

Other applications in the field of 1 
dustrial controls include regulation 
slack in steel mill presses and preci 
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registration of printing machinery, Pa! 
ticularly valuable in color printing MT 
where the slightest error in registe! Bt, 


mars the final print. Profile milling US Hc! 
ing a servomechanism is expected \ Mie! 
have widespread use. In one applica Ris 
tion, the contour-cutting of large P! 
peller blades for ships is controlled 5) 
a small model of the blade over whit) 
is passed an index. Changes in 
or surface contour may be regu 
shaving down or building up the moc 
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ting-and-calibrating of three-phase power fac- 
t licators from a three-phase supply requires the 
* numerous instruments and three or more men 
ted by voltage and current fluctuations. There 
| herein an apparatus, developed by the author, 


is desc! : 
hich permits a one-man calibration of three-phase power 
,ctor indicators from a single-phase supply. Moreover, 


e calibration so obtained is independent of fluctuations in 
he supply voltage. While the theory of the calibration, 
ming dc. or a.c. has been suggested by earlier work!, 
implicity of operation was stressed in the development of 


he apparatus to be described and a number of improve- 
ments were made. 

THEORY 
4 conventional three-phase Power Factor Indicator is 
shown diagrammatically in Fig. 1. The field coil (current 


s connected in series with phase 2. The potential 


oil) 
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Fig. 1. 
LOAD 


coils are connected across phase 1 and 2 and phase 2 and 
8, respectively. It is common practice to make the angle 
between the planes of the potential coils (angle 22) from 
90 to 120 degrees. The scale length, as will be seen later, 
depends on this angle. 

Fig. 2 is the current vector diagram of a three-phase 
power factor indicator at unity power factor. The current, 
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Fig. 2. Vector relation at unity power factor. 

“i re “ae, in the potential coil, P;, leads the current, Jo, in the 

ape meld coil by 30 degrees. Hence, /3, the current in the po- 

eeagee sential coil, Ps, leads Ig by 150 degrees. By passing a cur- 
satis rent, /2, in the coil C, a field will be set up in the coil. 

: eres This field and the currents in J; and J3 will produce a 

: ee torque on each of the coils. The coils P; and Ps are me- 

au = z chanically and electrically connected so that the moving 

én — pclement will deflect unti! the resultant torque on the system 

| EDEN BB'S zero. The torque on P; will be: 

rolled T, =—Ky ¢2 sin (a +B) I, cos (9+30°) . (1) 

rey which The opinions or assertions contained herein are the private ones 

in angles at the author and are not to be construed as official or reflecting 

vated OG) We Be Reet anerartmens ortho Naval Serre at Large 

he model. HM trical World, Dee. 7, 1918. on aneg eds 














Apparatus for “One-man Calibration” of 
Three-phase Power-factor Indicators 


gy J. T. CATALDO, Associate Electrical Engineer, Material Laboratory, U. S. 


Navy Yard, New York 





where: K; = proportionality and design constant 
B =angular deflection 


6 = power factor angle 
¢2 = total flux due-to Jo 
I; =current in P; 


The torque on P3 will be: 


T2 = K3 $2 sin (a — B) Ig cos (@ — 30°) (2) 
The resultant torque at balance then will be: 
K, ¢2 sin (2 + B) I; cos (8 + 30°) = 
Kz ¢2 sin (a — B) 13 cos (8 — 30°) (3) 


then: 


sin (a+ B) cos (6 + 30°) = sin (a — B) cos (@ — 30°) 
2 sin B cos a cos 30° cos 6 = 2cos B sina sin 30° sin 8 


If by construction K, I; = Kg Is 


tan B = tana tan 30° tane (4) 
If the coils are fixed so that a = 60° 
then: tan B = tan 6 
B='6 (5) 


The angular deflection B, from the initial position of the 
moving element at unity power factor, will be equal to the 
power factor angle of the load when a= 60°. Referring to 
equations 1 and 2, for an indicator constructed with a = 60°, 
for lagging power factor: 


Te ms $2 sin (60° + 6) qT; cos (6 + 30°) (6) 

T; = Kz 2 sin (60° — 4) Is cos (8 — 30°) (7) 
and for leading power factor: 

T, = Ki ¢2 sin (60° — 6) I; cos (30° — @) (8) 

T3 —— Wf ¢2 sin (60° +- 8) Iz cos (30° tT 6) (9) 


At unity power factor, the fiducial position of the po- 
tential coils will be obtained with B=0O and the moving 
element will deflect on either side of this position for power 
factors other than 1.0. When the power factor angle in- 
creases positively, the in-phase component of the current 
in one potential coil increases while the in-phase component 
in the other potential coil decreases. The coils, therefore, 
rotate so that the flux linkage of the first coil decreases 
while that of the second coil increases until the equilibrium 
position is reached. In the three-phase method of calibra- 
tion J;, I2 and J3 are maintained constant in magnitude 
and shifted in phase relationship. However, since only the 
in-phase component of J; and J3 with respect to Jo are 
effective and if currents of the correct magnitude and 
either in phase with Jo or 180 degrees out of phase with 
Ig, as may be arranged by normal connections, are applied 
to the potential coils, any three-phase power factor may be 
simulated from a single phase supply. 








ly 
ey _l20* ; rd aod 
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Fig. 3. Vector relation at lagging power factor. 


factor) the currents neces- 
an equivalent power factor 


From Fig. 3 (lagging power 
sary to give the same effect as 
angle of @ are: 

I,’ = 1, cos (@ + 30°) 
(10) 
I3’ = I3 cos (@ — 30°) 
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Substituting potential values for current values, 


E: 
ae cos (@ + 30) Is'= eos (9 — 80) 


where FR; and Fz are the normal resistances of the potential 
circuits. 


The ratio of these currents then is 
I;' Res cos (@ + 30°) 
Iz’ my R, : cos (6 — 30°) 


since it is assumed that FE, — Ez in magnitude. 


(11) 


When additional resistance is inserted in series with one 
of the potential coils, less current will flow through that 
coil, thus producing a proportional deflection. Assuming 
that both potential coils are connected across the same line 
and the resistance, Rx, is to be added in the P; potential 
circuit, an equation to evaluate Rx may be derived. 


V V 
i” =——— eo ee es 
Ri + Rx , Rg 
I,” (Ri + Rx) =13" Rs . . . . (12) 
R, + Rx 
Ry = 1," Se (13) 
Is 



























































three-phase power factor indicators in which t 





: peak CSistanees 
of the potential circuits are unequal. Howe: it ens ‘ 
: - N be 
seen from equations 15 and 16 that the Rx va eis ok 
. . . . . . Gist 
valid for indicators in which R; = R3. 
™ 
—- — 
: $4, 
Fig. 4. Vector relation at leading power fact: 
DESCRIPTION OF APPARATUS 
The Power Factor Test Pier consists essenti be 
variable autotransformers, a 3-pole double-t/ knife 
switch, a single-pole single-throw knife switch SWitch- 
board voltmeter, a switchboard ammeter, two 20-0 im regis. 
ance loads, pilot lamp assemblies, a decade resistance box 
toggle switches, and the necessary terminals and Wiring, 
TABLE I—Multiplying Factors for Computation of Rp. 


sistance (Rx) to be Inserted in Series with Potential Cojj, 






































Substituting equation 13 in equation 11, Rx may be eval- Power Rx in Series Rx 
uated for lagging power factors by the equation 15 below. Factor with Py u 
I’ Ry, + Rx u I,” cos (@ + 30°) (14) 0.50 lag P; open 
— SS K ee Ce 0.55 14.23 xR 
Iz Ri Is” cos (@ — 30°) 0:60 6.66 . Ry 
cos (6 — 80° 0.65 4.16 x R, 
Rx =R, X [< « 7 a -1| (15) 0.70 2.87 x Ry 
T 0.75 2.07 * Ry 
Similarly, if Rx is inserted in the Ps; potential circuit, mae A + “ 
Rx for a leading power factor (Fig. 4) may be evaluated 0.90 0.78 Xx Ry 
from the equation below. 0.92 0.65 x Ry 
cos (@ Fe 30°) 0.94 0.53 x Ry, 
Rx = Rs X [ -1} i (16) 0.95 0.47 x Ry 
cos (6 + 30°) 0.96 0.41 x R, 
‘ . 0.98 lag 0.27 xX R, j 
The values of Rx calculated from equations 15 and 16 1.00 0 0 
are valid for power factors from 0.5 lag to 0.5 lead for 0.98 lead 0 0.27 » 
0.96 0 0.41 
0.95 0 0.47 
Ss; 0.94 ; 0 0.53 
0.92 0 0.65 x 
yr? 0.90 0 0.78 
yao INDEPE NDE NT 0.85 0 1.11 
W5V-60 ~ SOURCE ee ; 1 a 
1.75 2.07 
0.70 0 2.87 
0.65 0 4.16 
0.60 0 6.66 
0.55 0 14.23 
| I 0.50 lead 0 P3 0} 
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1e circuit diagram of the test pier. Employ- 
atus, one man can calibrate a power factor 
normal conditions of operation, such as 115 
eres, and 60 cycles. In addition, tests may 
ietermine voltage influence, frequency influ- 
3 rrent influence. 

The iments, switches, decade resistance box, and 
: s are mounted on a phenolic switchboard. A 
tchboard is used in lieu of metal because of 
-onvenience of mounting the switches and term- 
vitchboard instruments used were selected pri- 
use of their availability at the time the appara- 
“7 structed. For the purpose intended, any 1.0 
tchboard instruments would have been adequate. 
switchboard, fastened to a wooden enclosure, 





7} ic 










Soe a, 








Fig. 6. General view of apparatus. 


is mounted vertically on a sturdy hardwood table. The 
variable autotransformers are mounted on the front apron 
f the table (Fig. 6). The decade resistance box proper 
unted behind the switchboard with the control knobs 
ting on the front surface of the switchboard. 


IS me 


OPERATION 


The first requirement before calibration of the power 
indicator is to determine the normal resistance of 
the potential circuits. This resistance may be obtained by 
means of a portable Wheatstone bridge or an ohmmeter of 
accuracy. Substituting these values in equations 15 
and 16, Rx may be evaluated. However, for convenience of 
computation, Table I has been prepared. It can be shown 
that a 1.0 percent deviation from the actual value of Rx 
will not materially affect the instrument reading. There- 
fore, slide rule computations are sufficiently accurate for 
the evalution of Rx. 

With the selector switch S; in the “Y & D” position, the 
apparatus is set for calibration on 60 cycles (Fig. 5). 
ss So, Ss and Sy are thrown in the ON position; and 
autotransformers V,; and V2 are adjusted to the required 
Voltave and current, respectively. Range switch Sg is used 
to choose the range of the ammeter. When Sg is in the “10- 


food 


amy range” position, it shunts the ammeter and, in ad- 
diti it connects ~— two 20-ohm resistors in parallel. 
The id-lag switch, Ss, is used to insert the resistance 


(R either nocomeee circuit. To obtain the proper direc- 
ion of current in the potential circuits, reversing switch Ss 





+ POWER FACTOR STANDARD ~ 





Fig. 7. Close-up of panel. 

is provided. For calibrations at any other frequency than 60 
cycles, S; is changed to the “Independent Source”’ position 
and the desired frequency is supplied to the apparatus by 
suitable motor generator sets. 


CONCLUSIONS 


The use of this apparatus materially reduces the per- 
sonnel and time required to test and calibrate three-phase 
power factor indicators. The author has found that with 
this apparatus one man can test or calibrate indi- 
cators in approximately one-tenth the time required to test 
or calibrate the same indicators by other methods and with 
a greater degree of accuracy. 
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Fig. 8. View showing the load 
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The Case of the Plant that Suffered from Deplorable 


Lack of Power-factor Instrumentation Vitamins 


ELL, The Old Trouble-shooter 

—unknown to Instruments 

readers as a writer but who has 
subscribed to Instruments through the 
years—has run into a new brand of 
currents, and so this is a story that will 
interest those connected with instru- 
ments and meters, especially such as 
have to do with alternating-current pow- 
er. The new brand of currents are the 
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same old ones, still little understood, 
and in this case no one is hurt, except 
the bookkeeping department. Thus the 
story can be told. 

The operation where this peculiar and 
deplorable condition prevailed (and still 
does to some extent!) must remain un- 
disclosed, because the Old Trouble-shoot- 
er does not desire to harm the nerves 
of the human instruments that are ever- 
present, and cause additional troubles— 
manpower troubles on top of electric 
power troubles! 

The peculiar and deplorable conditions 
came to light through contact with the 
extended operations of the organization 
when making a voltage investigation of 
the many operations involved, the com- 
pany in question having a complex lot 
of equipments and (in addition to hav- 
ing a number of rather old generating 
units which operate into its main plant 
in a more-or-less haphazard fashion) 
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By THE OLD TROUBLE-SHOOTER 


having grown through the many years 
past, by various and sundry additions, 
to take care of products produced. Well, 
this company has had, so it appears, an 
excellent and prosperous life, financially. 
The voltage investigation was due to the 
more-or-less considerable number of coil 
failures in motors of various sizes, from 
time to time, without any apparent or 
at least observable reason. 

Arriving on the job with a collection 
of instruments of the indicating ‘and 
recording varieties, we commence to take 
readings, and from the very start we 
observe plenty of volts at every switch, 
fuse, contactor and what have you— 
even at the old generators and their 
connections. Actual voltages were very 
consistent, that is, high—as much as 
110% to 115% of name-plate voltages 
of motors, generators etc., and even a 
large synchronous-motor-condenser was 
operating at a terminal voltage of so 
much above its name-plate voltage that 
it was almost unbelievable! 

Oh yes, you want to know what kind 
of a plant. As I said, it mustn’t be iden- 
tified, but my impression was that it 
was a plant that had commenced opera- 
tions many years ago with the then 
latest engineering (experienced under- 
standing of the electrical game especial- 
ly) but on closer study, the same obso- 
lete constructions were still present in 
the mechanical and many other equip- 









ments, their installations, etc. I cay 
mention that the blocks of power 
charged to the various departments of 
the manufacture were each metered 
with two single-phase watthour meters 
and their associated current and poten- 
tial transformers. What was more in- 
teresting was the fact that every one 
of the single-phase watthour meters 
had at some previous time been equipped 
with ratchet stops to eliminate reverse 
rotation. 





Although the man that seemed to be 
in charge of the electrical operations 
was of much experience, he could give 
no information as to why or when such 
ratchets were put on every one of the 
many meters. In fact he was not at all 


concerned with the voltages when shown 
that they were what they were, appar 
ently having given no attention to the 


finer electrical problems of his extensive 
operations. 
At the main generating station, we 


found an assortment of generators, 
transformers, and the usual plant items 
Here also we found that the ‘rans 
formers were old and that for some un 
known reason the outside feeder trans 


mission voltages were much above | 10 


of name-plate voltages. We fou! 
that the metering about the pla! 


als¢ 


was 
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eter hook-up style; and 
ng as records were avail- 
able the Pp! tice of charging power to 
the various groups of operations was a 
soylar monthly procedure. 

rs . checking through the rec- 


of the tw 
that for as 





little 
fees | that the charges made to 
7 val groups or departments of 
manufacty ré could not be checked out 
near W seemed correct, so we com- 
menced stematic check of all watt- 
hur energy meters, and shortly, to 
} make things easier and better, and in 
line with good operating practice, pre- 
vailed upon the management to make 
4 changes in transformer connections and 


ste. I can 
of power 
rtments of 
1 metered 


hook-ups and reduce the voltage to near 
equipment name-plate design ratings. 
= This wa accomplished in one case with 
ee transformer connection changes on the 
main transformers; and in another case 
rable through the use of transformers to buck 

down the excessively high voltages. 
x After this was carried out, after the 
Mins third day of the survey, the Old Trou- 
ble-shooter went to work nights and 
carried out what to him was an extreme- 
ly interesting investigation— that of 
fnding out what caused the large dif- 
ferences in meter registrations. On one 
feeder the differences were more than 
fifty divisions on one meter to one di- 

on on the other meter. 


ur meters fae Vision 

ind poten- During the nights, at the lull periods 
more in- Mot production and loadings, on grave- 

every one yard shifts, we commenced our plan of 

ir meters Mre-educating ourself to the two-meter 


method of recording power use. 

Taking one department—which had 
an isolated generator whose power was 
from waste heat installation—we found 


| equipped 
fe reverse 


- Epitor’s NOTE: This unusual story 

seems to refer to one manufacturing 
2 company, self-contained as to its own 
power generation and uses (not pur- 
chasing power from a utility) but keep- 
ing records of energy consumption by 
departments. At least one department 
is not only a “customer” of the com- 
pany’s central power plant but is at 
times a supplier of electric energy, hav- 
ng a waste heat utilization generator. 





that the two meters on the feeder to 
this section of the plant operated about 


ed to be fm 4S follows: 
erations During the period when this genera- 
ild give tor was producing power in excess of 
en such fm that used on the metered side of the 
. of the Mm feeder, we observed the following: 
t at all (1) By highly exciting the generator 
1 shown MM ‘eld, the A phase meter would try to 
appar turn left, minus registration, while the 
to the C phase meter would turn right, show- 
tensive ing that there was input to the feeder 
from the main power plant, when the 
n, we opposite was true. 
rators, (2) By lowering the field current on 
tems. the same generator, we observed that 
trans- the phase meter would turn right, 
me un- showing power input to the feeder, while 
‘ans- the C phase meter would try to turn 
10% left, again, the meters actually showed 
also input to the feeder, when the opposite 
was was true. 





(3) Thus, when the generator on this 
feeder was either highly excited (high 
field current), or very low excitation 
(small amount of field current) even 
to point that lowered the voltage some, 
the feeder meters showed actual input 
to the feeder—the reverse being true as 
proved beyond doubt by the Polyphase 
Wattmeter which we connected in the 
circuit with the watthour meters. 
After making the above observations, 
we wanted to know a little more about 
the two meters which were used to make 
power charges to the department, and 
so we had the engineer cut the steam 





flow to the engine to the point that the 
generator almost acted as a synchron- 
ous motor, and proceeded again with 
the above check when the wattmeter 
actually showed input in kilowatts from 
the main power house to the feeder. 

Under this condition we observed the 
following: 

(1) When the generator was highly 
excited the same A phase meter turned 
left, and the C phase meter turned 
right, showing actual input to feeder. 

(2) When the generator was excited 
with much less field current we observed 
that the A phase meter turned right and 
registered, and the C phase meter 
turned left. 

(3) Again, as above, we showed ac- 
tual input to the feeder, which was fact 
in this case, as shown by Polyphase 
Indicating Wattmeter connected in same 
metering circuit. 

Next we went on a heavily-loaded 
feeder. The metering connections and 
equipments were the same; however, 
since the load on this feeder consisted 
of many induction motors, there was a 


wattmeters 
were 
installed’’ 





large synchronous motor used also as 
condenser. We first observed this motor 
with much less field current indication 
on ammeter than its name-plate rating. 
Therefore we made no adjustments on 
field at the time; but, after installing 
the transformer to buck down the high 
voltage on this feeder, the then voltage 
was close to motor name-plate voltage; 
we then had to increase the field exci- 
tation current on this synchronous mo- 
tor several points. 


The following night, we made more 
tests and load checks. We found that by 
adjustment of the motor field current, 
we could (1) make each of the A and C 
phase meters run close to the same 
speed, (2) by highly exciting the mo- 
tor field we could stop the A phase 
meter, and the C phase meter would ro- 
tate plus input to the feeder line, (3) 
we could lower the motor field current 
a great deal, stopping the C phase me- 
ter and the A phase meter would rotate 
plus input to the feeder line. In all 
cases the stop pawls on the meters 
would prevent reverse rotation. The 
polyphase indicating wattmeter showed 
input to this feeder, which was fact. 

So this was a case of excessively high 
voltage, above 110% of equipment name- 
plate ratings, together with meters hav- 
ing ratchet stops, preventing substrac- 
tive registrations of meters (power di- 
rection flow), resulting in incorrect 
power distribution charges being made 
to three departments. Credits should 
have been given, as power flow was ac- 
tually from feeders into plant system 
most of the time (by reason of gener- 
ating equipments on the feeders) pro- 
ducing more power than used on feeders. 

Because of the high feeder voltages 
originally, generators and synchronous 
motor were operated with very low field 
currents. Note: The feeder having the 
synchronous motor also had a generator 
on end of line: generator was off line 
during time of field current adjusting 
on synchronous motor. 

Fortunately, errors in departmental 
power charges which involved many 
hundreds of thousands of kilowatthours, 
according to meters, did not affect actual 
processing costs of the finished prod- 
ucts: it was all in the family. 

Finally, polyphase meters were in- 
stalled throughout. After this, the ac- 
tual charges for power to the feeders 
into which the generators were connect- 
ed fell to near zero, and the accounting 
department is still wondering what it 
is all about. 

On the same survey it was discovered 
that errors in meter multipliers had 
complicated the original recordings, else 
it seems someone would have long since 
picked up the conditions. 

Once more, alternating currents are 
just the same as always. The associ- 
ated equipments are all right, and the 
plant operations are improved throug} 
an interesting visit and checkup by 


The Old Trouble-shooter 
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POSITIONING MECHANISMS, FOLLOW-UP 
MECHANISMS, SERVOMECHANISMS, ETC. 


(Continued) 
Deflection Beam Tube 


Askania Regulator Co. have developed an interesting con- 
trol tube for the operation of special servomotor systems. 
The primary signal is developed within a special cathode- 
ray tube whose electron beam is deflected by a signal im- 
pressed on the bias plates so as to fall on one side or the 
other of a circular target which is split along a diameter so 
as to form two output paths. A negative feedback, derived 
from the positioning of the load, restores the deflection of 
the cathode ray to a position where the output from each 
half of the split target is equal. This constitutes a null 
method, and offers many opportunities for extremely precise 
control. 

Positioning through restoration of the deflected beam to 
its balanced output position, or null point, can be accom- 
plished magnetically, if desired, by use of a permanent mag- 
net operating with translatory motion derived from a servo- 
motor. The magnet is used to deflect the cathode ray in a 
desired manner. 

This type of unit can be used to maintain constant voltage 
or current from a generator with an extremely high degree 
of precision. 

The combination of displacing or restoring forces inherent 
in the manipulation of the input to the bias plates and the 
movement of the external magnet permit of a number of 
combinations so as to control the speed, temperature, mo- 
tion or input power to any load, according to a predeter- 
mined cycle with a time base for the controlled function 
covering as short or as long a period of time as required. 
The system is especially adapted to d-c. negative feedback 
circuits with d-c. amplifiers. 


7. Motron System of Remote Positioning Control 

This is a system of electronic control of induction motors 
and servomechanisms which is quite new and, in conse- 
quence, war secrecy requirements do not permit of the dis- 





W. C. Robinette Company. Motron control unit hooked to a 
1/50th horsepower induction motor. 


closure of very much information. The system is manufac- 
tured by W. C. Robinette Co., South Pasadena, Calif. The 
manufacturer claims for this method the following points: 


A. Electronic speed control of induction motors, offering up to 
an infinite speed range. 

B. Electronic interlocking to the smallest imaginable forces. 

Cc. Automatic process control with the use of only small and 


simple attachments. 

D. Servomechanism control of a high degree of sensitivity. (The 
mathematical results obtained by this method of servomechanism 
control could only be duplicated by conventional methods with an 
electronic amplifier with infinite gain and zero phase shift for all 
frequencies.) It is possible to demonstrate working models with a 
stable sensitivity of better than one part in 50,000. 

E. Induction motor operation at speeds of 5 to 100 times line fre- 
quency synchronous speed. Since this motor operates essentially op~ 
posite to conventional induction motors, we call it the anti-induction 
motor. 


The accompanying illustration illustrates a No. 2B Motron 
Control unit hooked to a 1/50-horsepower induction motor. 


8. Electrotie System 


The Electrotie system, manufactured and patented by the 
Electrolux Corp., is a modern improvement on the basic idea 
first proposed by Thompson and Lamme in 1894, who sought 
to tie in the d-c. motors on streetcars so as to have these 
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ELECTRIC 


for Instrument: 


motors operate in space phase synchronism with 

In other words, they wanted these motors to start 
fect unison, run that way and stop the same way 
ble with the early development of this idea wa 
units hunted badly and for many years this id 
dormant until the demands for precise control of 
position of distant units, as, for instance, the aeilr 
craft, called for such a system. 

The present Electrotie motor units are basical 
to shunt-wound d-c. motors, with the addition of a t 
winding on the armature. The armatures are so « 
that the two-phase alternating current produced 
armatures of two distant motors together so that t 
start up together, run together and stop together 
hunting. This system of control will have numerous a) 
tions in the industrial field, as well as for militar) 
The ability to start a series of motors driving a 
load so that they will start up in perfect space phase rela. 
tionship to each other is very important. Such a syst: 
prevent spoilage of material that would otherwise occu 


9. Speed Control 


The simple control of motor speed automatically or 
ually, either at the motor location or from a distant point, 
without any tie-up with positioning mechanisms 0: 
systems, covers a very broad field of activity. Some of th 
newer methods in use which in some cases call fo: 
characteristics in the motors are referred to here. 
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The electric governor, as previously referred to, | 


used for many years for controlling the speed of n 
but the number of applications calling for this form 
justable or fixed speed control has increased many time 
recent years. This form of control seems best adapte 


wound armature type motors for operation on eithe: 
nating or direct current. A typical application is tl 
ing of a recorder chart for recording sound echoes f 
physical testing apparatus. It is being used for co 
constant-frequency output from motor-generator sets 
are many other means of doing this, but where maint 
of an exact frequency is not required and the pern 


deviation from the required frequency may be 


+~4 


i 


use of the electric governor is a very simple means of 
ing control. A means of obtaining speed control on ind 


motors with an electric governor employs 


a motor ' 


power-fed rotor and a relatively high-voltage low- 
short-circuited winding distributed on the stator. 7 

ernor is connected into this stator circuit. The pur] 
this arrangement is to make it unnecessary for the g« 

to have to handle as high an amperage at full load 
motor as an ordinary induction motor of equivalent 

would take from the line. In other words, by reversi 
relative position of the primary and secondary circ 
the motor and putting the governor in a secondary 

whose voltage can be raised and current flow reduce: 
possible to increase the reliability of the governor 
and lengthen the governor life. Pitting of the govern: 
tacts is primarily a question of the amount of curre! 
ried. There are also some possibilities for saturab 


reactor control of a-c. motors with practically 


sp 


operation of the governor, which handles only the gr 
voltage on thyratrons, which in turn control the d-c. c 


to the reactor. 
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ont ol Apparatus 


ndustri les Research, New York 
Very | speed control with practically sparkless opera- 
if governor contacts is secured with shunt-wound 


‘tovs where the governor is reverse-acting and acts 
yt cut a resistance in series with the field if the motor 
need trics to rise, and as the motor speed drops and the 
' en the series resistance is inserted, thus weaken- 
d and causing the speed to increase again. In this 


ontacts 


ng the I 

pplication, since the contacts do not actually handle the 
yl-load current of the motor as in a series motor applica- 
ion, they give a very good account of themselves. 

The Lee Engineering & Mfg. Co. hold the basic patent on 
very sensitive type of electric governor. This manufacturer 


has developed an induction motor control which permits of 
itrol from close to zero speed up to the full-load 
the motor. In this application, the motor is of the 
ame construction as described, with power from the line 
eeding the revolving rotor field structure and the governor 
ontrol operating in the short-circuited stator secondary. In 
jis case, the governor, instead of being mounted so as to 
be driven by the rotor of the motor whose speed is being 
ontrolled, is mounted on the revolving stator of a capacitor 
tart and run synchronous control motor, the rotor of this 
motor being mounted on an extension of the controlled mo- 
or’s shaft. Power to the revolving stator of the control 
motor is fed to it through brushes mounted on the stationary 
ranie of the motor whose speed is being controlled. 
If, for instance, the control motor consists of an 1800- 
pm. synchronous motor frame equipped with a reverse- 
sting governor, the contacts of which operate in the sec- 
pndary cireuit of the motor whose speed is being controlled, 
t becomes apparent that if the governor is adjusted to 1800 
rp.m. it will be satisfied by a condition in which the revolv- 
ing stator to which it is attached revolves at 1800 r.p.m. 
ynchronous speed. In this condition, the governor contacts 
vould be open, and the secondary circuit of the main motor 
wing open, the motor does not have to revolve at all, but 
vould stand still, since the relative speed between the syn- 
hronous motor rotor which is at standstill with the main 
motor and the stator of the synchronous motor is 1800 r.p.m. 
f the governor is now adjusted so as to equal a speed of 
1700 r.p.m., since it is reverse-acting, the contacts would 
closed as long as the speed was above 1700 r.p.m. 
wuld close the circuit to the secondary of the controlled 
whose rotor would then revolve in an opposite direc- 
’ the rotation of the control motor’s stator until a 
f 100 r.p.m.'was reached. 
The relative speed between the control motor’s stator and 
itor is now again 1800 r.p.m., which satisfies the synchro- 
ntrol motor, though the revolving stator is going at 
y only 1700 r.p.m., which corresponds to the setting 
governor. The governor setting being satisfied, the 
r power-drive motor continues to revolve at 1100 
with full-torque output. 
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An induction motor could be substituted for the synchro- 
nous motor as the control motor unit, but would be more in- 
clined to be subject to variations due to line voltage vari- 
ation, friction in the brush contacts, operating temperature 
variations, or other factors which might tend to cause the 
norma! speed of the motor to wander. The use of the syn- 
chronous motor, having a substantial pull out of synchro- 
nism torque, would maintain that speed regardless of sub- 
stantial variations in line voltage or changes in brush fric- 
tion, and thus could be relied on to give more positive speed 
contro! of the main drive motor. 


Another possible means of adjustable speed control of 
motors to meet the requirements occuring in a large variety 
of industrial work, machine tool drives, process controls and 
other applications, is to use as the driving motor a d-c. unit 
which is fed through a thyratron rectifier unit. An example 
of this is the General Electric Co.’s Thy-mo-trol and the 
Weltronic variable-speed control manufactured by the Wel- 
tronic Co. Other manufacturers, including Westinghouse, 
make similar types of vacuum-tube motor controls. 

The field of special types of controls and special motors 
all intended to give variable and adjustable speed control 
with a variety of output characteristics has been numerous, 
and it would be Virtually impossible in this study to mention 
all of them. We have endeavored to mention some of the 
more interesting from the standpoint of their latter-day 
commercial exploitation, as well as some of the newer and 
potentially more important developments. 


SUMMARY OF ANALYSIS OF MOTORS AND MOTIVE-POWER UNITS 


The outstanding fact derived from this review of motive- 
power units used in, or related to, the field of instruments 
and automatic-control apparatus is the very considerable 
development of motors, not as distinct units, but as parts of 
power-controlled systems calling for much original thinking 
and a new and unfettered approach toward the whole field 
of electric motor development. 

Conventional motor manufacturing, with few exceptions, 
has not produced these new developments. Rather, they are 
the outgrowth of the minds of men who were not only famil- 
iar with motors in the ordinary categories, but whose know]l- 
edge of electronics and basic physics permitted them to 
think of the problem of motive power application in an over- 
all sense. The established motor manufacturing industry, 
therefore, as was stated previously, faces a challenge to keep 
abreast of this type of development, which will bring about 
many additional far-reaching improvements in industry. 


APPLICATIONS OF ELECTRIC-MOTOR-OPERATED 
INSTRUMENTS AND CONTROL APPARATUS 


In presenting the following series of typical applications, 
we have tried to group the available material so as to pre- 
sent it with some degree of logic. This presentation does not 
exactly parallel the order in which the motors were pre- 
sented, ranging roughly from the synchronous chart-drive 
motors on up to polyphase valve control motors. Many pieces 
of apparatus in a given manufacturer’s line use several! 
sizes and kinds of motors, or are tied in with the control of 
other apparatus using larger motors. 

In the field of instrument controllers, the development of 
air-operated units reached such a high degree of acceptance 
that probably 70 to 80% or more of all such instruments in 
use in chemical plants, oil plants, synthetic rubber plants 
and similar establishments, use compressed air rather than 
electric operation. The reason for this in the past has been 
largely because the air-operated equipment involved an 
absence of electrical contacts and this was a factor where 
instruments were located in hazardous atmospheres. 

Another factor that contributed to the supremacy of air 
was flexibility of control, superior to what then was pos- 
sible by electrical means. In the last five years or so, the 
development of electric-motor-operated controls has been so 
extensive as to provide, almost without exception an elec- 
trical means of accomplishing everything that was accom- 
plished with air, plus the added advantage that, whereas 
air-operated instruments had to work over transmission dis- 
tances running from 10 to 50 feet maximum, the growing 
trend toward centralized control outside the hazard area 
now makes electrical operation over distances of hundreds 
of feet distinctly advantageous. 

Thus, there is a reversal of trend toward an increasing 
use of electrically-operated instruments. The development 
of electronic devices in bewildering number has played no 
small part in this trend toward electrical operation. 

This again represents a favorable picture from the stand- 
point of the motor manufacturer catering to this field. Not 
only are markets for instruments in all lines expanding due 
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to normal economic growth, but technological developments 
are tremendously accelerating this. 


1. Temperature and Combustion Control 


The manufacturers referred to under this heading do not 
by any means confine their activities to this single field. The 
examples given are intended to be broadly illustrative. The 
sequence in which the manufacturers are mentioned is not 
intended in any way to be discriminatory. 

The basic system of combustion control manufactured by 
the Hays Corp. uses four motors: 

1. Master Pressure Regulator. This uses a three-wire reversible 
shaded-pole geared motor, oil immersed. This unit, manufactured 
by the Barber Colman Company, is shown in an accompanying 
illustration. This motor is also used for operating valves. 

2. Air Flow Controller, operating air inlet dampers, uses a va- 
riety of capacitor start-and-run 1750-r.p.m. induction motors, de- 
pendent on the size of the dampers to be operated. These motors 
are equipped with double-worm gear reducers, and are ball-bearing 
fibre-glass insulated. Four different units are used, rated 1/20 h-p. 
delivering 50 ft-lbs. torque, 1/6-h-p. and 200 ft-lbs. torque, 14-h-p. 
500 ft-lbs., and %-h-p. 1,000 ft-lbs. 

3. Fuel Feed Controller, operating the stoker 
type of motors as in Item No. 2 above. 





uses the same 


4. Air Outlet Dampers—use same type motors as No. 2 above. 








Hays Corporation EA-50 power unit. Motor is a Janette 1/25th 
horsepower, 960 r.p.m. 





Hays Corporation EA-200 operating an outlet damper. 
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It is the belief of this manufacturer that ; 
in the consumer products categories will und; 
erable expansion after the war. This would 
things as foods, clothing, and so forth. 

A schematic diagram of the Hays automatic om} 
control is shown on the accompanying outline print, 
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Hays Corporation. Boiler control system, showing applica 
two power units. 


r 
The C. J. Tagliabue Div., in their Celectray pyrometers t 
use Bodine Electric Co. Type K capacitor motors for ty 
purposes. A synchronous motor feeds the chart, while a re-MiByste: 
versible induction motor operates the pen drive. These units 
can be seen in the accompanying illustration. 
The Tag Celectray indicating controller uses a Bodine 





Type K capacitor induction motor with built-in speed re 
ducer for operating the throttling control mechanism. 





For the potentiometer recorders, controllers and many \ 
other industrial instruments manufactured by the Foxbor 
Instrument Company, there are three classes of motors T 

- : 
used: 

1. For the operation of charts and recording instruments, the 
Telechron motor is used. 

2. Small synchronous and induction motors in ratings from 1/5 
to 1/20 h-p. are used for the main drive of mechanical potention 
eter recorders and controllers. On the recording instruments, syn- 
chronous motors are used to drive both the mechanical balancing 








C. J. Tagliabue Mfg. Co. Celectray pyrometer recorder-contr: 
The motor on the left-hand side is synchronous and drives 
chart. The motor mounted at the lower right-hand corner 
reversible induction and drives the recorder pen. 
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Tag Celectray indicating controller. Close-up of throttling mech- 
inism, which is gear and cam driven from Bodine Type K capaci- 
tor start and rum induction motor. 


stem and the chart. On the non-recording instruments, induc- 
hese unjtsiion motors, and occasionally d-c. motors, are used to drive the 
~ BBulancing mechanism. In the case of the simpler controllers, a 
ingle, slightly larger motor, is frequently used to drive as many 





(ine MR. six separate controllers. A maximum of 1/10 h-p. is required 
ed re here six controllers are operated together. 
11sm. 3. Motors used to operate electric motor-operated valves. These 
ange widely in size and characteristics, depending upon the type 
and many Mf valve service. These motors are usually induction, with occa- 
ie Foxboro fionally a d.c. motor where alternating current is not available. 


““S@ This manufacturer states that low-inertia motors and re- 
ersible variable-speed motors with high torque output and 
brushless construction are other types of motor drives which 
are of interest. 

The Automatic Temperature Control Co., Inc., who man- 
ufacture a variety of apparatus serving the purposes of 
combustion control and process control, use several types 
of motors. For their timing controls they find the hysteresis 
synchronous type of small motor satisfactory for the ma- 
jority of applications. For their line of motor-operated 
valves they require a wide variety of motors, ranging from 
totally-enclosed universal series wound units rated approxi- 
mately 1/20 h-p., up to totally-enclosed or explosion-proof 
capacitor start-and-run ball-bearing motors in small frac- 
tional sizes. Some of the motors used for valve operators are 
Holtzer Cabot totally-enclosed gear reducer units in ap- 
proximately a 253” O.D. square frame. 

A wide variety of valve operators are produced, which re- 
quire a corresponding variety of motor ratings and types. 

The temperature control instruments manufactured by 
Wheelco Instrument Co. are confined to indicating and con- 
trolling types. As no recorders are manufactured, their 
motor requirements are limited to hysteresis synchronous 
motors, which are used to operate program controllers, chart 
drives, proportioning controllers and other similar uses. 

A typical application of the hysteresis motor to a gal- 
vanometer relay used for temperature and other forms of 
contro), very often in conjunction with Wheatstone bridge 
circuits, is provided in the unit manufactured by G-M Lab- 
oratories, Inc. This is shown in the accompanying il!lustra- 
tion 
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Or f the most interesting applications of a motor to a 
mine device is provided in the example of the Square D 
Co.'s welding time controller. The apparatus is shown in the 





accompanying illustration. The motor drives a camshaft 
which operates a series of electrical contacts, which may be 
adjusted to open and close at various points during each 
revolution of the camshaft. The motor is brought to a quick 
stop within a few cycles by means of a capacitor and re 
actor connected across the motor terminals, thus securing a 
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G-M Laboratories, Inc. Type 780 supersensitive galvanometer re- 
lay. Utilizes a hysteresis synchronous motor for operating the de- 
Presser bar mechanism. 


form of dynamic braking. The motor used is a Bodine Type 
N12R synchronous ball-bearing unit with a 6 to 1 integral 
speed reducer, rated approximately 1/75 h-p. at 1800 r.p.m. 

Damper control motors are a type that have been applied 





Square D Company, Industrial Controller Division, spot-weld timer 
with synchronous motor drive. 


by the thousands for combustion control of household heat- 
ing furnaces and for other general-purpose use on small 
combustion control apparatus. There are a considerable 
number of manufacturers who make units of this type, such 
as White Mfg. Co., Minneapolis, Barber Colman Co., Penn 
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Electric Switch Co., Automatic Products Co., to mention 
only a few. The motors used in these units are usually of 
the two-pole shaded-pole variety, with rectangular cores 
and form wound coils, and are usually enclosed in dust- 
proof housings which also protect the necessary reduction 
gearing. 

Similar in general field of application, though somewhat 
more on the industrial side, having as its market apart- 
ments, hotels and factories, are stoker controls governed 
frequently by the boiler limit control, or from thermostats. 
Units of this type usually use hysteresis synchronous motors 
with integral speed reducers. 

Another large class of timing controls includes time 
switches, flashers, interval timers, time-delay relays, work 
cycle timers, time count relays and other modifications of 
the work cycle timer idea. 

Work cycle timers have an extensive use in industry for a 
variety of applications in connection with induction heat- 
ing, flame hardening, injection moulding, compression mould- 
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The Monitor Controller Company Work Cycle Timer. 


ing, and for such work as timing multiple drill units to pre- 
vent starting of all of the motors at the same time, and to 
obtain a dwell at the end of the work cycle. Other uses are 
for electronic heating, automatic sand blasting, chemical 
proportioning pumps, dust collectors, grinding wheel dress- 
ing control, indexing and feed control, and feed pumps. 

Anything like a complete list of applications for timing 
controls of one type or another could go on almost indefi- 
nitely. These timing devices generally use the hysteresis 
type synchronous motor with built-in speed reducer. Exam- 
ples are shown in several accompanying illustrations. 

The chief engineer of one prominent company has the 
following comments to make regarding motors applied to 
their timing devices: ‘ 

The greatest proportions of failures in service are due to motor 
failures, and most of these difficulties are due to loss of lubricants. 
Features which we would like to have in motors are improved 
ways and means which will insure ample lubrication over longer 
periods of time and better bearing construction, especially with 
regard to the output shafts. We look forward to motor improve- 
ments, especially in those sizes which develop from 8 in.-oz. to 60 
in.-oz. torque at from 1 r.p.m. to 10 r.p.m. 


8. Miscellaneous Industrial Control and Scientific Apparatus 
Motor Applications 


In addition to the Bristol Co.’s use of hysteresis synchro- 
nous motors for chart drives and small-size capacitor in- 
duction motors for potentiometer drives, they also use a 
basic recording instrument on their Dilatometer, illustrated 
herewith, which records temperature-dilation changes and 
temperature-time changes simultaneously on a chart during 
heating and cooling cycles of ferrous and non-ferrous met- 
als, ceramics, and many other materials in solid form which 
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An example of specialized instrument appli 
vided by the Consolidated Engineering Corp., w 





The Bristol Company. Dilatometer, using standard potentiometer 


slide-wire recorder. 





The Bristol Company. Close-up of recorder used on Dilatom 
showing drive motors. 


types of instruments, all of which use motors. Thei1 
tion instruments use a 12-volt d-c. motor for drivi 
chart on portable instruments. They also use a timing 
which is oscillator controlled, for locating time indi 
on the chart. 

The mass spectrometer is a very large and expensi 
chine which uses a hysteresis synchronous motor f 
chart drive, another timing motor for locating time 
on the chart, and a 4-h-p. induction motor for operat 
blower for cooling vacuum tubes in the control cabin« 
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ELECTRIC GAGING METHODS 
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3 | ig, Bri. CIRCUITS FOR INDUCTANCE MEASUREMENT. 
ane , the me urement of inductance values with bridge cir- 
ae . the gc cral requirements imposed upon the circuit are 
s, the g < 
4 same as nose described for capacitance bridge circuits. 
e of the cireuits described in the preceding section can 
sed eque ly well for inductance measurement. 
Ithough good quality capacitors may be considered (in 
but the most precise work) as possessing reactance with- 
ohmic resistance, it is not physically possible to con- 
nt inductors without resistance components, and in vrac- 
it is not uncommon for the ohmic resistance of an in- 
tor to be of the same order of magnitude as its reactance. 
satisfactory measurement of the inductance of such an 
“4 ment it is quite essential that both reactance and resist- 
» adjustments be available in the bridge circuit. 
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he four-arm inductance bridge (corresponding to the 
> BBheatstone resistance bridge circuit of Fig. 137) is shown 
Fig. 150. Resistance as well as inductance necessarily 
urs in all four arms of the circuit. The balance equations 
eas shown. Perfect balance requires that the ratios of 
sistance and reactance all be equal. This requirement 
not introduce appreciable difficulty in constructing 
ed inductance elements, since it is easy to control the re- 
tance, and it is necessary only to bring corresponding in- 
ctors to definite values which need not be definitely related 
the inductance value. It is possible, therefore, to adjust 
pedances by means of series resistors. 
With variable-inductance gaging elements, however, diffi- 
ties may occur when operation of the device causes 
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ing corresponding change in resistance. Because of their 
wide application in gaging practice, in which they appear in 
several different forms, the most common circuits of this 
type will be described separately. Since ohmic resistance is 
always present, there is no occasion to describe any circuit 
not containing resistance. 

Perhaps the best known paraphrase of the circuit of Fig. 
150 is the induction balance widely used for remote indica- 
tion of instrument positions. (Refer to Fig. 57.) This device, 
as ordinarily constructed, is a symmetrical four-arm in- 
ductance bridge circuit comprising two inductance-ratio 
type primary elements. In the diagram of Fig. 151A, the 
source of electric energy is indicated by EF, and the p%sition 
of the detector, if any is used, by G. It should be noted that 
the subscripts here refer to the same relative positions as 
in Fig. 137. In this configuration, as the two armatures 
move upward, both L; and Le increase, and Lz and Ls, de- 
crease, so that L;/L2 may continuously equal L3/L4, and 
they may be made to assume any convenient value. If an 
initial resistance balance is made, perfect balance for both 
inductance and resistance is possible over a wide range of 
armature positions. For example, let all the resistance 
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values be equal, so that R1/R2 and R3/R, both equal 1; it 
is likewise possible to insure that L;/L2 and La/L, also 
equal 1, and balance is thus accomplished for both resistance 
and inductance. 

But in the conjugate circuit,* drawn in Fig. 151B, while 
the same requirements for balance are imposed, the different 
configuration produces a different behavior. Here perfect 
balance both to resistance and to inductance is possible at 
only one position of the armatures. If the resistance ratios 
are adjusted to unity, perfect balance is attained only when 
the inductance ratios are also unity—which is possible 
only when the armatures are at their mid-positions. At all 
other positions of the armatures, only a minimum output 
(not a true null point) can be secured; for many applica- 
tions, of course, such a minimum can be used satisfactorily. 
This rather astonishing result is more easily understood 
through a study of the general solution given in Fig. 150; 
it may be seen that Fig. 151A represents a special case. 

A common modification of the induction balance was 
shown in Fig. 58 and was described as a position-relaying 
system. The circuit, redrawn and with its balance equations, 
is shown in Fig. 152. It is often known as the Maxwell in- 
ductance bridge circuit, and it is one of the oldest circuits 
known for measurement of self-inductance. Again, perfect 





*The conjugate bridge circuit is that produced when the posi- 
tions of the source and the detector are interchanged. In the 
general case, if the circuit is once balanced, such an interchange 
will not destroy the balance, although it may change the sensitivity 
of the circuit. 
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balance requires simultaneous reactance and resistance ad- 
justment. Either the cireuit as drawn in Fig 152, or its 
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conjugate, can be used. The balancing adjustments are 
somewhat tedious. 

The position-repeating device shown in Fig, 58 does not 
provide for continuous adjustment of the resistance balance, 
so that the output of the circuit is not zero, but a minimum. 

In their normal applications, the three circuits described 
above are self-balancing—movement at one point of adjust- 
ment is matched by movement at the opposite end through 
the transmitted electric energy. The same balance conditions 
apply, whether the system is self-balancing or manually 
balanced. The only difference is in sensitivity and consequent 
accuracy of balance. 
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Practical inductance bridge circuits invariably contain 
some mutual inductancé (perhaps fortuitously) which can 
occasionally play an important part in circuit response. It 
is possible mathematically to resolve a circuit containing 
both mutual and self inductance into one containing 
only self-inductances. In Fig. 153A the mutual inductance 
between the two elements L; and Lz is indicated by M. The 
same electrical response is provided by a circuit containing 
no mutual inductance but with an added self-inductance 
element La as drawn in Fig. 153B. The added self-inductor 
appears in series with the source. The operators describing 
the circuit elements are also listed in Fig. 153. The mathe- 
matical demonstration is beyond the scope of this work, but 
an appreciation of the fact will aid understanding of other 
circuits to be discussed, 


A more interesting—and in gaging practice more useful 
—application of mutual inductance is the use of inductive 
ratio arms in conjunction with variable-impedance primary 
elements of almost any form. Here a pair of circuit ele- 
ments are deliberately coupled through mutual inductance, 
and ordinarily the coupling is made as close as possible. 
(The best method of preparing such a coupled pair of cir- 
cuit elements is by winding a selected core with two parallel 
strands of wire, so that corresponding turns of wire link 
the same flux lines.) 


Be = R, +jwl, 
Zo = Ro +jwl, 
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Fic. 154 
A circuit containing such a pair of closely-coupled ratio 


arms is drawn in Fig. 154, with the polarity of the con- 
nections indicated. The two inductive elements are Z; and 
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Z2, and are considered to be closely coupled hrough 
mutal inductance M. The other two arms of the circyjs 
and Z4, may be any form of impedance elemen!. By y«. 
of the close coupling, if equal currents flow th: gh the 
coils Z; and Zo, their fields counteract, and { potent 
at the three points a, b, and ¢ are very nearly e ua); a); 
the entire source potential appears across Z; and Z,, Bu 
the currents are not equal, their fields do not exag 
counteract each other and the resulting unbalance poten 
is large—as large, in fact, as though high-impedance g 
inductance arms were used in the circuit. 

Mutual-inductance ratio arms have several 
the apparatus is more compact and more sensit 
corresponding circuit employing only self-indu 
ments, and it is less subject to external distu: 
cause of the high degree of symmetry and the ck 
between the ratio arms, there is little stray 
effect. 

The symmetrical bridge circuit with inductive 
is especially desirable for use with high-level 
without amplification. When amplifiers are not used, 
system must be designed for the highest possible efficien 
the use of inductive ratio arms provides the seme volta 
sensitivity as would a pair of high-impedance circuit ¢ 
ments while not introducing appreciable resistance losses, 

Although these inductive ratio arms are most often c 
structed with unity ratio, it is quite possible to design tha 
for other ratios. In any such unit, the ratio of the s¢ 
inductances must equal the square of the ratio of the 
sistances, and the coupling must be as close as possiple, 
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A number of circuits have been developed for the co 
parison of mutual inductance values, or the measurement 


impedance in terms of mutual inductance. The most dire 
method—that due to Felici—is illustrated in Fig. 155. Th 
arrangement consists simply in connecting the primaries ' 
the standard and the unknown mutual inductors in serie 
and their secondaries in opposition. It is apparent that 0! 
when the opposing currents are equal will the cetectin 
instrument show no deflection. 
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The Felici circuit has been converted into a 
inductance bridge circuit by Maxwell, taking the 
Fig. 156. As ordinarily used, the ohmic resistanc« 
inductors are low, but if they are so large as ! 








is nearly always the case—they must be 
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¥ equal; aly 
ane wh i. Bufiyhile Maxwell’s mutual inductance bridge circuit is 
oa Ot exag ined for the comparison of two separate mutual-induct- 
™_ = Poten#. elements, the circuit itself may easily be converted into 
V°CANCe sMiliieorm which is most useful for comparison or measure- 
“"e t of impedance elements of other types. In Fig. 157 a 
vty ‘Vantag@iiyit is drawn including a differential transformer— 
— Heda metimes termed a hybrid coil. This device contains three 
— @iings closely coupled together, two of them exactly 
| Sances, BiBtched and similarly coupled to the third. The construction 
: ess Couplig™ such that the mutual inductances, the self-inductances, 
Y-CapacitamM the ohmic resistances of the two secondary windings are 
— al; under these circumstances when the impedances Z3 
z sien arimad Z; ave equal in thagnitude and in phase angle the out- 
S48es ugMt of the circuit is zero. The device is extremely simple in 
not used, # sensitive as well as robust and accurate. 
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Only slightly different from the differential-transformer 
reuit is the Campbell mutual inductance bridge, drawn in 
ig. 158. In it the mutual-inductor secondaries are so con- 
5 pcted as to inject equal and opposite voltages into the 
ptector circuit at balance. It is necessary to establish an 
as heal itial balance for resistance and for self-inductance of the 
surement qaties, as indicated in the first of the two balance equa- 
most dir then the secondaries are connected into the detector 
» 155 Th reuit, when the second of the two balance equations applies. 
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Another mutual-inductance bridge circuit (Hartshorn’s) 
8 also adaptable to gaging practice. This circuit (Fig. 159) 
. mutuals especially suited to quite impure mutual inductance ele- 
> form off™ents—those having a large resistance component. Re- 
es of the a balance adjustment is available through the vari- 
not to be—MP%le-res'stance element coupling the common points of the 





two mutual inductance units; after the initial resistance 
balance adjustment is made this need not be altered. 

All the mutual-inductance circuits listed here can be 
used in deflection methods as well as in null methods. They 
can be constructed with low ohmic resistance, and with 
consequent high efficiency. They may be applied to many 
gaging problems to which mutual-inductance primary ele- 
ments can be applied. 

A large number of bridge circuits have been devised for 
the measurement of inductance values in terms of capa- 
citance and resistance; the list includes almost every pos- 
sik!e configuration. Three representative circuits will suffice 
to illustrate the principles involved; the three are the 
Anderson, the Owen, and the Hay circuits. 

The Anderson circuit was developed specifically to reduce 
or eliminate the tedious and confusing adjustments required 
by some of the older ballistic bridge circuits; it possesses 
an extra pair of impedance elements, so that in the practical 
form there are six circuit elements which may be adjusted 
if desired. The method is a powerful one, and it has been 
applied to many measuring circuits. 
















Fic. 160 


In Fig. 160 the Anderson bridge circuit is drawn; as 
will be seen, it has its inductive branch balanced by an 
opposite branch containing both resistance and capacitance. 
(It may be pointed out that the ballistic prototype circuit 
from which the Anderson circuit was developed differs only 
in not containing R’.) The two balance conditions are de- 
scribed by the two equations given in the figure; they 
are not entirely independent, but if the second equation is 
fulfilled before the first is attempted there is no interference 
between adjustments. The actual inductance value may be 
computed from the second equation given with the figure. 
This circuit has an extremely wide range, through adjust- 
ment of the value of R’; but the greatest sensitivity is 
obtained only when the values of the circuit arms are s0 
selected as to make it an equal-ratio bridge circuit. 

The Owen bridge circuit is one which makes possible the 
measurement of inductance values in terms of capacitance, 





RC; = RC, = L,/Re 








ae ig. 16] 


but which does not depend for high sensitivity so greatly 
upon the circuit ratio as does the Anderson circuit. The 
Owen circuit is drawn in Fig. 161; it is a four-arm bridge 
circuit in which the phase angle of the inductance arm is 
balanced by the difference in phase angles of a capacitor and 
a capacitor and resistor in series. The Owen circuit is one 
of the easiest to use, since the two balance conditions are 
entirely independent, so that adjustments may be made in 
any order. The circuit is not frequency-sensitive, and may 
be used with impure sources of alternating current. 
Difficulty is occasionally experienced in the measurement 
of inductance values of elements having large resistive com- 
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ponents; the adjustment for phase balance requires more 
attention than for the measurement of nearly-pure react- 
ances, and the possible errors are greater. The Hay bridge 
is capable of phase adjustment over a range sufficient to 
take care of all ordinary circuit components. The unknown 
element, containing both inductance and resistance, is 
placed opposite an adjustable arm containing both capa- 
citance and resistance, and if the frequency of the exciting 


l,= RyfwR, G 
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energy is maintained constant the balance may be made 
perfect over wide ranges of impedance values. The circuit 
is drawn in Fig. 162. The exciting current must be of con- 
stant frequency and of good wave-form, and precautions 
must be taken against the effect of stray capacitances, 
which might affect the phase adjustment of the capacitive 
arm of the circuit. 


§4. BripGE CIRCUITS FOR RESISTANCE MEASUREMENT. 


Undoubtedly the best known of all bridge circuits is the 
Wheatstone network, which contains four adjustable resist- 
ance elements, and two other conducting elements compris- 
ing the source of energy and the indicating instrument. 
This network, with its equations of balance, was given in 
Fig. 137. The balance equations may be written in any 
other convenient form. 

The Wheatstone network, like all of the generalized forms, 
operates equally well in its conjugate connection, although 
in general the sensitivity will be higher in one than in the 
other connection. If an equal-ratio bridge circuit is used, 
the sensitivity is the same in both connections; if two of 
the impedance arms have greater magnitudes than the 
other two, the greatest sensitivity is obtained when the 
detecting instrument is connected between the junction of 
the two arms having the greater resistance and the junction 
of the two arms having the lesser resistance. (It is as- 
sumed that the resistance of the detector is greater than 
that of the battery.) The most efficient transfer of energy 
is secured when the imperances of all six branches of the 
network are equal. 

The resistancé bridge circuits most used in gaging prac- 
tice—especially with strain-sensitive or pressure-sensitive 
primary elements—are usually of the Wheatstone form. 
Because of the extremely small resistance changes which 
occur in these elements, the circuit must have high sensi- 
tivity and high stability. The Carey-Foster modification and 
the Callendar-Griffiths modification of the Wheatstone cir- 
cuit have both had a wide application. Both attain high 
sensitivity through the use of sensitive galvanometers, and 





both limit the operating range (and at the same time in- 
crease the precision by which the scale can be marked off) 
by using a slide-wire as the adjustable element in series 
with fixed resistors of large magnitude.- The circuit is 
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drawn in Fig. 163. It will be noted that the 
nects R; and Rz, and a portion of its resist 
in each of these. The indicating instrument 
the moving contact, so that changes in th 
this contact will have a negligible effect on t 
the circuit. In this diagram, R4 is considered 
Re the reference or compensating gage. If a) 
element is used, it replaces Re and R,. 

The Callendar-Griffiths bridge circuit wa 
use with resistance thermometers, and it di! 
diagram (Fig. 163) only in that into the comp 
a pair of leads are introduced, exactly like t} 
resistance-thermometer element, and followi 
route. The Carey-Foster circuit is like the d 
that a switching device is introduced so that a 
is attained the positions of the standard -and 
can be interchanged; this interchange makes \t possijj, 
balance out lead resistances to a high degree of accyp 
In gaging practice this refinement is seldom justified, g 
the required measurement is one of small c/ 
sistance. 

Certain practical bridge circuits contain features sligh 
different from those just described, introduced entirely 
convenience in use. For example, when a series of resist, 
type gages are installed, all to be read on the 
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circuit, much time and trouble will be saved if there th 
available some means of “setting” the circuit for each gag 
so that a direct-reading scale can be applied. One sud 





means is by the use of two slide-wires in the circuit, 0 
graduated directly in units of the magnitude being mea 
ured, the other in arbitrary units. The second slide-wire! 
used to adjust the circuit to the initial setting of each gagt 
while the first slide-wire is used to read off the changes! 
resistance experienced by that gage. The required conne 
tions for this application are shown in Fig. 164A. A @ 
advantage of the arrangement is that it prohibits the co 
nection of one end of any gage either to ground or 
common lead. Another arrangement, widely used, «nd pm 
viding the same convenience in operation, is drawn as Fig 
164B; in it a second slide-wire (or multiple-point switeh 
is used, but it is located at a point at which energy 4 
introduced into the bridge circuit. Both of these, |:owevel 
are simple modifications of the basic circuit, and t) cir pe 
formance is described by the same equations p vious]} 
given. 

As a means of increasing the length of the g 
scale on such an instrument, another expedient 
employed occasionally—the so-called shunt bridge c 
this circuit small changes in the effective value « 
the adjustable arms of the bridge are produced by 
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© clide-w 2 resist with an adjustable resistance element of high 
tance ig he! alue. This ijustable resistance element may be a rheostat, 
It |S attach which 2 Witch must be installed to shift it into the 
h "eSistang ranch in which it is needed, or it may be a voltage divider, 
t operatin parallel with two adjacent arms of the bridge 
ac 7 Acain the actual behavior of the circuit is just as 
1 scribed p eviously. These two modifications are illustrated 
n Fig. 16:C and Fig. 164D. — a te 
AS designed “The Keivin or Thomson bridge circuit, comprising nine 
liffers from onducting elements, with six impedance arms, possesses 
MP<Nsating reat advintages over the Wheatstone form for certain ap- 
th eads ty ications. If the unknown resistance is low enough to be 
al the mparable to the lead resistances, for example, the Wheat- 
drawi ‘one circuit becomes almost useless; it is in this range 
a hat the Kelvin bridge circuit operates best. And in some 
d ' mechanical applications—as where it-is necessary to make 
S it possibjemmmeonnectio toa moving part through slip-rings and moving 
2¢ of accyrfllmmbrashes—the Kelvin circuit is often preferable to the Wheat- 
justified, ggmmmstone. 
changes in 
. reg sligh 
Cd entirely 
3 of reales RX wa Ry = Ry 
le Same bri R, R, 4 
bas 
% 
\_\ Fic. 165 
J / 
R ( The Kelvin bridge circuit is drawn in Fig. 165. It con- 
—_ ins four high-resistance impedance elements, between the 
/ P idpoints of which the indicating instrument is connected. 
L The standard and the unknown resistors are connected in 
series with a source of current of considerable magnitude. 
D The high sensitivity of this circuit for measuring resistance 
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ralues of the order of 0.001 ohm depends entirely upon the 
presence of a heavy current through these resistors. The 
balance equations are given in Fig. 165 also. 

Since the accuracy of the circuit does not depend upon the 
magnitude of the current employed—although the sensitiv- 
ity doees—and since the ratio arms R,, Re, R3, and R4 are 
all of high resistance, the effect of variable-resistance con- 
tacts in the leads to the primary elements is small. It there- 
fore is possible to employ brushes and slip-rings effectively 
with the Kelvin circuit in situations in which the Wheat- 
stone circuit would be quite unusable. It is a fortunate 
circumstance that the Kelvin circuit is most conveniently 
used when the resistances of Rx and Rs—the unknown and 
the standard—are nearly equal; in gaging practice that is 
a typical condition. 

The circuits just described—see Figs. 137, 163, 164, and 
l65—are ordinarily used with direct current as exciting 
energy. They can also be used with alternating current, 
with a suitable indicating instrument. But if a-c. excita- 
tion is used, consideration must then be given to the react- 
ances of the circuit elements, which have not yet been men- 
tioned in this section. 

Resistance-type primary elements may usually be so 
constructed as to possess negligible inductance, and with 
small capacitance within the element itself. But in the lead 
wires connecting the primary element to the measuring 
instruments, there may well be sufficient capacitance be- 
tween wires and to ground to destroy entirely the balance 
of the system. Unless the frequency of excitation is quite 
‘ow (so that the impedance values of these capacitances are 
neglicible when in shunt with the resistances) capacitance 


balance will be required. 

In Fig. 166 is drawn the system of first-order capaci- 
tances occurring in a four-arm bridge circuit connected 
through four wires to the energy source and to the detector. 
Second and higher order effects can almost always be ig- 
nored. The balance equation, given in Fig. 166, indicates 
that the capacitance values must also be adjusted if the 


circuit is to be balanced for alternating current. 
The same effect appears with any other resistance bridge 
circuit when it is excited with alternating current. Analysis 
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of such circuits is facilitated by the use of the phase-angle 
concept; the phase shift for corresponding circuit elements 
must be equal. The value for ¢, the phase angle, is defined 
in Fig. 166 for circuits containing resistance and capaci- 
tance in parallel. 

The capacitance Cc in Fig. 166 does not affect the bridge 
circuit in terms of its balance; it merely shunts the source 
and therefore absorbs some of the exciting energy. 


§5. DEFLECTION BRIDGE CIRCUITS. 


Virtually any bridge circuit which can be used in a null 
method can also be used in a deflection method. The differ- 
ence is one of application, not design. 

In practice, the most satisfactory method for arriving at 
the calibration for a deflection bridge circuit is through 
actual trial. It is an easy matter, however, to compute ap- 
proximate values for the output potential or current, if an 
approximation is permitted, as regards potential. 

Over a small range—usually more than sufficient for the 
small changes in resistance experienced by resistance-type 
gaging elements excepting the slide-wire types—the output 
potential of a Wheatstone bridge circuit is proportional to 
the percentage resistance change in the unknown. Or, it is 
very nearly equal to one-fourth this resistance change, in 
percent, multiplied by the exciting potential. If a resistance- 
ratio element is used, the value is doubled, since equal and 
opposite changes appear in two adjacent impedance arms 
of the bridge circuit. This simple relation may be used to 
compute the approximate potential output from most of the 
bridge circuits described in the preceding section. 

A method depending upon Thévenin’s theorem affords a 
simple means of computing the current output from such a 
circuit, once the potential output is known. Thévenin’s theo- 
rem states that in any circuit, if any branch is opened and 
the potential measured across the open ends, the current 
which flowed through that branch equals that which would 
flow if all other sources of potential were removed, and a 
source equal to the measured potential difference inserted 
in the broken branch. As an example: in Fig. 137, let the 
galvanometer branch be broken, and the potential difference 
there be measured, then remove the source of exciting 
energy E, replacing it with a resistance element of the 
same resistance magnitude, and insert in the broken gal- 
vanometer branch a source of potential equal to the poten- 
tial measured there. The current then flowing is equal to 
the original current. In effect, all that is needed is the 
potential output value, and the circuit resistance measured 
from the detector position, then the computation follows 
Ohm’s law. 

The theorem is applicable to any circuit of linear ele- 
ments, and is extremely useful in circuit analysis. 


§6. FREQUENCY-SENSITIVE BRIDGE CIRCUITS. 


Bridge circuits sensitive to frequency of excitation have 
a number of useful applications in addition to measurement 
of impedance values. Their frequency sensitivity is seldom 
an advantage in measurement of impedance values—it 
complicates the procedure, and introduces another possible 
source of error. But these circuits in other applications 


Continued on page 410 
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RROR of a ten thousandth of an inch in the 
directional gyro might throw a plane far off 
its course—lose it and all its occupants. Yet such 
delicate and precise instruments must make long, 
rough journeys to a war half way around the world 
—and wait months perhaps before seeing service. 


Not satisfied with designing and producing the 
finest of aircraft equipment, Jack & Heintz engi- 
meers were determined to protect it from dirt, 
dust, moisture, shock—any factor that might. de- 
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Guy More War Sounds and Stamp 


stroy its fine accuracy. Working with the Packaging 
Container Division and the Engineering Division 
of the Air Technical Service Command, they devel- 
oped a revolutionary new means of packaging- 
literally “‘canning”—to preserve precision. 


Precision instruments, starters and generators 
are floated in rubber-impregnated hair cushion of 
pulp castings in the can. Silica gel is included to 
absorb all inside moisture. Then a special J. & H- 
developed machine clinches the cover to for 40 
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Automatically-controlled Dynamometers Facilitate Engine Testing 


By GUY BARTLETT, General Electric Co., Schenectady, N. Y. 


Bice of important advances in automatic control of automatic controls make the dynamometer follow the estab- 

/ dynamometers, installations will be outstandingly effec- lished requirements precisely and without attention, leaving 

if the electrical machines best suited to the task are the operators free for the work at hand, namely, testing. An 

ted and if they then are controlled to do exactly the example is the aircraft engine test shown in this photo: the 

required. By manipulating a few small dial-type rheo- engine is in the room seen through the observation window 

, the testing operators establish the conditions under and the automatically-controlled dynamometer is in a room 
they wish the dynamometer to operate. Thereafter the beyond the engine room. 


+i. 
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PART ONE 


N its flight to Africa the huge forty-two-ton four-en- 

gined Pan-American “Clipper” had just crossed the 
Equator. There were forty-nine persons on board: eleven 
crew members and thirty-eight on the ship’s passenger list 
—which included high-ranking Army officers, diplomats, a 
scientist from the Rockefeller Foundation and his wife (the 
only woman on board), the celebrated writer Louis Fisher, 
executives of oil companies, diplomats of foreign govern- 
ments, State Department couriers from the U. S. A., a 
group of Army Finance men, plus our group of Pan-Amer- 
ican Airways mechanics on our way to bases in Africa and 
Asia. 

Suddenly and without warning, above the ship’s noise 
and vibration came that once-heard never-to-be-forgotten 
noise of the huge plane’s hydraulic system working. It meant 
little to most of those aboard, but to a few of us it meant 
trouble. 

Looking out of the port side lounge windows, I first saw 
that the landing flaps were still up and both engines run- 
ning smoothly. Slipping easily across the lounge to the star- 
board side I saw the No. 4 outboard engine stopped with 
the “prop” in the feathered position. We were running on 
three engines! 

Looking down 10,000 feet below there was nothing but 
dense, lush, South American jungle. Now, for the first time, 
I noticed dark clouds ahead. A few minutes later, the first 
drops of rain splashed in long streaks on the plane win- 
dows. At about the same time, the signal from the bridge 
was flashed to passengers to fasten safety belts. In another 
few seconds we were in the storm: pouring rain, black 
clouds and rough bumpy air all around us; visibility poor 
and limited. 

The, storm increased in intensity, but no one seemed con- 
cerned. As I look back today over that situation, I think 
everyone was confident of the ability of the man at the 
controls. His own confidential bearing seemed to carry to 
all on board. He was the crack pilot Captain Francis Scott 
Key Lewis (named after a great-great-uncle who composed 
The Star Spangled Banner during the bombardment of Fort 
McHenry). 

As the huge ship fought its way through the storm, we 
became aware of the fact that the crew was trying to get 
out of it, or to go around it, and that they had little success. 
According to reports over the radio, the whole northern 
coast was experiencing the same kind of weather so we con- 
tinued on to our objective. 

As we neared the city of Belem on the Para River in 
Brazil, the storm abated somewhat, but fog closed in on 
the port as we were preparing to land. We circled about 
while the radio contact with the base told us to hold a posi- 
tion at 800 feet altitude. Fishing boats were cleared from 
the river in the area where we were to land and other 
preparations were made for us to come in. 

We were not the only ship in the sky that ugly evening. 
There were two others, both land planes. They were to 
land on an airfield a few miles distant from the base where 
our “Clipper” was to land and were also experiencing diffi- 
culty. They were not in the trouble we were in, so were sent 
up to 2000 and 3000 feet respectively while we were held at 
our previously-mentioned 800 feet. When all was clear and 
in readiness we were brought in, to make a safe landing on 
the Para River in a fog under extremely difficult conditions. 

Looking back again, we can be thankful for a good crew 
and a control panel full of well-adjusted instruments— 
instruments carefully serviced by men who were fully 
aware of the responsibility and the lives placed in their 
trust. Through carelessness or indifferent workmanship, we 
could have all lost our lives; but, we lived. 
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“We Lived—A Veteran Pilot Died” 
The VITAL Importance of Instruments 


By WILLIAM TALLANT BRYAN, Instructor, Pioneer Instrument Service School, Philadelphia. 





PART TWO 


ig had forty-four missions to his credit, seven oak leaf 
clusters and two citations for his Distinguished Flying 
Cross. He and I became friends in Africa before he wen 
up to the desert of North Africa to help chase Rommg| 
back to his inglorious Germany. He carried the well-know, 
writer, John Hersey, on the first bombing of Rome. Late, 
he was sent to this country to train test pilots. While bring. 
ing a new ship and crew from Washington, D. C., he ray 
into stormy weather and tried several beams, from large 
airports, but with no success. The fuel gage went haywir. 
and registered empty, so he decided to land at a certgiy 
airport in the South. He came in beautifully but the runway 
was too short for a “hot ship” like the B-26 and when the 
wheels hit the mud at the end of the cement the jolt caused 
his head to snap and broke his neck. 

With a fuel gage registering properly he probably would 
have made a field with a longer runway. 


CONCLUSION 


HANKS to well-adjusted and carefully-overhauled jp. 

struments, we lived. Through some carelessness along 
the line, a veteran pilot died. Having lived with combat 
pilots in many parts of the world, I know their problems. 
The least we can do is to give them well-adjusted instrv- 
ments on their control panel. Anyone working on aircraft 
flight mechanisms must be religious in his attention to de 
tail; he must strive for perfection; he must never say, “| 
guess that’s good enough”; and upon completion of every 
job he should ask himself, “Would I fly with that mechan- 
ism?” 





Flying Weather by Psychrometer 


OR measuring temperature and humidity while an air- 

plane is in flight, an aircraft psychrometer has been 
developed by the Meteorological Branch of Camp Evans Sig- 
nal Laboratory. This instrument is now in active use on 
B-17, B-24 and B-25 bombers in many zones of operation 
as calibration equipment for aerograph instruments. The 
latter instrument obtains continuous records of the mete- 
orological conditions of the atmosphere through which the 
airplane flies.. The aircraft psychrometer has also been 
mounted on many types of aircraft for a variety of special 
research projects where accurate data on humidity and 
temperature are required. Operational plans of the Army 
Air Forces have been substantially aided and air cam- 
paigns furthered by weather reports obtained with the as 
sistance of this device in regions which are inaccessible ex- 
cept by airplane. 

Intensive experimentation was needed to bring the air- 
craft psychrometer to a degree of accuracy that made it 
practical. Mercury thermometers having their tubes bent 
at right angles are mounted so that the calibrated portion 
of the tube may be read inside the fuselage of the plane 
while the bulb of the thermometer extends outside i! 
streamlined ventilation duct. A careful study of a! 0! 
the corrections involved, including that due to the speed 0 
the air past the plane, has made it possible to determine 
the temperature and humidity quite accurately. 


Used mostly on weather reconnaissance planes, the psy- 
chrometer, in combination with aerograph equipment, as 
made it possible to gather vital weather data over en:my 
territory so that accurate forecasts of weather to be ex 
pected over a military target may be made prelimina:» t 


take-off on combat missions. This information, supplemnt 
ing weather data gathered by standard procedures 
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aragol TIMERS 
| “TAKE A LOAD 


Paragon automatic 
electric controls go far toward eliminating the 
fallible human element. Simply preset a Para- 
gon instrument to do what you want—then 
forget it. It will automatically start and stop 
machinery, air conditioning systems, and 
other operating equipment .. . in fact, perform 
a whole host of “almost human” time control 
operations. 





Mr. Tops, 
the Paragon 
Symbol of 
Top Quality. 
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Ventilator—part of Psychrometer Equipment ML-313/AM(XO-2) 
—shown installed on airplane B-25G. 


resulted in far more extensive weather briefing, for such 
missions, than has heretofore been possible. 

A psychrometer is a simple instrument, but care 
quired in reading it. The most common type used for gen- 
eral surface observations consists of two identical mercurial 
thermometers mounted side by side on a single support. 
The bulb of one, the wet-bulb thermometer, is covered with 
a thin wet layer of muslin called a wick. The second ther- 
mometer is the dry-bulb thermometer. 

Relative humidity is measured by determining the depres- 
sion of the wet-bulb thermometer reading for any dry-bulb 


IS Tre- 





Psychrometer and ventilator assembled—part of Psychromete 
Equipment ML-313/AM(XO-2). 


























SILASTIC QUALIFIES EQUIPMENT 
UNDER GRADE 1, CLASS 1 SPECS. 


Resistors coated with 
SILASTIC §C-75 operate 
successfully at 275°C. and 
take the plunge from 275°C. 
into ice water nine succes- 
sive times. This seemingly 
impossible shock perform- 
ance permits resistors coated 
with SILASTIC SC-75 to 
qualify under Grade 1, Class 
1 Specifications. 





the new DOW CORNING 


SILICONE RUBBER 


“Newsworthy” is the development by Dow Corning of yet another—and per- 
haps greater—contribution to the new-day efficiency and resourcefulness of 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 

SILASTIC covers a variety of elastic silicone products made by Dow Corning 
from sand, modified by chemicals drawn from brine, coal and oil. 


Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
known, whether natural or synthetic. SILASTIC retains complete flexibility 
does not harden—in the temperature range—70°F. to S00°F. Its excellent 
dielectric properties—its arc, corona and oxidation resistance—assure dura- 
bility of wire insulation under hot, wet service conditions. 


For the immediate broad field of its usefulness, SILASTIC stocks are available 
for application by coating, extruding and molding. 


DOW CORNING CORPORATION + MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 *TRADE-MARK DOW CORNING CORPORATION 
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orning 


FIRST IN SILICONES 
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iy OH MITE 


RESISTORS 


Perform so 
Dependably 


Resistance Wire Wound 


on Ceramic Core a an 
Q > 
Tin-Dipped Copper nai > 


Terminal Lugs 


Special Vitreous Enamei é 
Holds Wire Rigidly in HeseN, i 
—Insulates and Protects 4 
the Winding 


Convenient 
Mounting 
Brackets 


Even Winding 
Prevents “Hot Spots” 
and Failures 


Here you see a few of the 
important features that insure 
long life and trouble-free 
service in every Ohmite Re- 
sistor. In the lug type illustrated 
above, the resistance wire is 
both mechanically locked and 
brazed to copper terminal 
lugs to assure perfect electrical 
connection. Time-proved Ohmite 
vitreous enamel construction 
dissipates heat rapidly . . . with- 
stands humidity. 
Today, Ohmite Resistors are exten- 
sively used in the Armed Forces, 
Industry, Communications, Research. 
Made in a wide range of types and 
sizes in stock and special units for every 
need. Consult Ohmite engineers 
on your resistor problem. ONMIT 


Write on company letterhead 
for Industrial Catalog and 
Engineering Manual No. 40. 


OHMITE MANUFACTURING COMPANY 
4886 FLOURNOY STREET * CHICAGO 44, U. S. A. 


Be Right wth OH MITE 


RHEOSTATS ¢ RESISTORS * TAP SWITCHES 
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thermometer reading. As the moisture is evap: 

the wick on the wet-bulb thermometer, the +: 
reading is depressed accordingly. If the relati, 

of the air is high, the amount of evaporation is ; 

the depression of the wet bulb is small. As the ar 
temperature drops, which it does as we ascer 

upper air, the total possible amount of water va» 
atmosphere becomes smaller and smaller; the rar 

bulb depressions becomes smaller and smaller, a: 

sible accuracy of measurement tends to decrease 

the observer takes his readings most carefully. Cz -e 
bration will determine errors inherent in the i:s 
itself and corrections required on account of the 
airspeed, pressure, etc., have been carefully 

When the appropriate corrections are applied 
served readings of the airplane psychrometer, a orrected 
or “true depression” may be determined from which the 
relative humidity may be obtained. 





Instrument-shop Officer’s Invention 
Speeds Aircraft Armature Rep ir 


ONSTRUCTED by Lt. Richard H. Herman of Schenep. 
tady, N. Y., at an Air Service Command depot in Eng. 
land, an ingenious device has reduced the time required for 
installation of armature quill shafts in combat plane gen. 
erators from 15 minutes to as many seconds. 
Soldier-technicians at Lt. Herman’s. depot, following the 
accepted method of removing the shaft, used to fit a jack 
against the ball-bearing shoulder of the armature and then 
proceed to yank at the shaft until it was free. : 
Salvaging a B-24 Liberator tail-turry ‘iydraulic panel, 
an actuating cylinder from a P-47 Thunderbolt landing 
gear, and a P-51 Mustang landing gear selector valve, Lt. 
Herman built a machine that has eliminated all tugging 
and straining. 
The armature is now placed into a fixture and an adapter 
fitted into the actuating cylinder rod. A flip of the selector 





Cash for Shop Kinks 


on instrument testing, 
repair, installing, etc. 


This is to remind our readers that Instruments pays 
$5 (or more*) for each shop kink or other time-saving 
and accuracy-promoting idea accepted for publication. 


The following rules must be observed: 


1. Type double-spaced on one side of paper. 
Author’s name and address at top of first 
page (envelopes get lost!) 


Diagrams must be in black ink (no blueprints). 
Lettering (if not made with ald of machine) may 
be soft-pencil, to be inked-in by Instruments. 


Only professional-grade photos will be ac- 
cepted (preferably 5 x 7 or 8 x 10 glossies). 


Each contribution to describe ONE method or 
device. An author may send as many as he 
likes. 


. Mail all entries to Shop Kinks Dep’t of Insir 
ments, 1121 Wolfendale St., Pittsburgh 12, 
*Five dollars is for textual entry accepted: a greater ' 


mum is paid for accepted entries including drawings 
photographs. 


Share Your “Know-how” 
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hese are the M4 tanks—30-ton war babies that see the 
enemy through the glass eyes of their fire control instru- 
ments and then shoot straight. Accurate optics for these 
ond many other American tanks have been coming out 
of our plant in record quantities to meet urgent Army 


demands. 


Keeping pace with the unusual speed of American tank 
production, while still maintaining the highest optical 
standards, is but one of the many jobs that is sharpening 
our skills for peace. 


When the rush of war work is over, our compact group 
of precision lens specialists will be able to give you finer 





War babies with glass eyes 


optics at lower prices. We are constantly finding better 
and faster ways to produce optical parts to meet the 
stiffest specifications. 


That’s why the Army and Navy keep coming to us with 
many of their most exacting optical problems. And that 
is why you will find the kind of service you need here 
when you are ready to manufacture peacetime optical 
or electronic products. For we specialize in working for 
others. We make nothing but optical components —no 
complete products of our own. 


We will be able to give postwar manufacturers production 
with precision, quality with economy and original ideas 
based on sound scientific principles. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N.Y. 


Serra: 2 CY Oo ks 
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MOELLER 


PRECISION 
INSTRUMENTS 


THERMOSTATS 


PELLET 


eee 


PERT Es in > 


INDUSTRIAL 
THERMOMETERS 


LABORATORY 
THERMOMETERS 


RECORDING 
THERMOMETERS PSYCHROMETERS 


MARINE SPECIALTIES, ETC., ETC. 


77 Years of 
DEPENDABILITY 


Mus $3 2 5 


HYGROMETERS 


HYDROMETERS 


The lasting accuracy, ruggedness and other 
distinctive features of Moeller Instruments 
are the resulf of the thoroughly precise 
and honest way they are engineered. 


MOELLER MERCURY THERMOMETERS 


Extreme Precision Grade: Solid glass etched stem, 
mercury thermometers (nitrogen filled) for determining tem- 
peratures within a fractional part of a degree. 


Standard Thermometers: Provide laboratory accuracy 
combined with sturdiness. Made of highest grade glass and 
materials. Mercury filled, calibrated for total or partial 
immersion. Types with “Moeller Glass Red Reading Column” 
afford optimum ease in reading. 

Industrial Thermometers: High accuracy is easy to 
read under plant conditions because of “Moeller Glass Red 
Reading Column". Prevents eye-strain. V-shape case with 
glass front furnished in wide variety of forms such as: Straight 
Stem (see illustration above), Angle Form Types, Handle-Top 
Thermometers for use in food processing, galvanizing, etc., ete. 


Separable Sockets, Extension Necks, etc., etc., available. 
Thermometer Test Wells — machined from solid bar stock. 


DIAL and RECORDING 
THERMOMETERS 


Made to strictest standards of pre- 
cision, these mercury filled  instru- 
ments are calibrated for ranges up 
to 1000°F. or equivalent. Square and 
round cases available. Metal and 
Phenolite cases. 


Write for catalog 


MOELLER= peer 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 


Sales Representatives in Principal Cities 
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valve moves the adapter into the threaded end of thx 
The selector valve is flipped back and 3,000 to 4,0: 
of hydraulic pressure eases the shaft out of the armature 
The new quill shaft is then put into the adapter, the select 
valve flipped again, and the modification is completed. 





Used Cleaning Fluids Purified by ASC 
Officer's Distilling Apparatus 


HEN carbon tetrachloride and trichlorethylene, tw 
high-priced chemical fluids, are loaded with impuwi- 
ties collected in the process of washing aircraft engines, 
parts, etc., they lose practically all their cleansing proper: 
ties. At an Air Service Command depot in England, soldier- 
technicians once disposed of these used liquids by pouring 
them down a drain pine and, at a dollar a gallon, many 
dollars were literally being poured away. 
Attemps had been made to recover these fluids by using 
a system of filters. This separated the large particles fron 
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Alnor PYROCON 


.. the contact pyrometer for quick accurate 





surface temperatures .. . 


This convenient, all-purpose surface temperature pyrom- 
ter is ideally suited to a variety ofindustrial plant needs. 
Accurate temperature readings are obtained in a few 
seconds of plastic materials, liquids, oils, and similar 
materials, and of flat or curved, stationary or moving 
mature, surfaces. 
Selector The Pyrocon shock-resisting movement is used with 
ted, any one of eleven types of thermocouples, interchange- * * : 
able without adjustment or re-calibration. Choice of This Meriam High Pres- 
rigid or flexible arms, or both, instantly interchangeable. sure Manometer (Model 


Built in several standard ranges, 0-300 deg. F. to 0-1200 P 
ASC deg. F. Write for Bulletin 3511 giving complete description. A-30 6) 1S tested at 4000 
4 


ILLINOIS TESTING LABORATORIES INC. Ibs. pressure. It is a direct 


142 WEST HUBBARD STREET reading, well type unit 
CHICAGO 10, ILLINOIS and fully meets the needs 

for an instrument to meas- 
ngines, et ure differential pressures 
)roper- for line pressures of 1200 


IND cm Ton AHowghswp0ut! °° 


Ls 
€ shaft 


) pounds 





It consists of a machined 
using alloy steel bar grooved 
; from See Apounp A CORNER é for the gauge indicating 
liquid, held tightly against 

cee WAPPLER INDUSTRIAL TELESCOPE a heat treated glass bar by 
Ss a rigid steel housing with 
Inspection probleme in the an opening for readings. 


- EXAMINATION OF 





een commen This instrument is built 
in both wall and floor 


— % % mounting models in 
WAPPLER BORESCOPE ranges up to 40’; others 


upon special order. Send 
This is a telescopic instrument containing for Bulletin C. 
a lens system. The angles of vision for 
different type visual systems are shown. 
Borescopes range from .110” dia. x 334” 


long to .390” dia. x 72”. Each instrument T H b M iz R | A M | N S T 4 U M bE N T co. 
complete with conducting cord and spare 10958 MADISON AVE. «+ CLEVELAND 2, OHIO 
lamp, and contains lighting circuit. Light WESTERN DIVISION: 1418 WILSON AVE., SAN MARINO 9, CALIF. 


source provided by batteries or direct IN CANADA: PEACOCK BROS., LTD., MONTREAL 


connection to house current by means of 
current controller. 


en Bt  MERIAM * j= 


» Gustiument 


ESTABLISHED 1911 


| Lc ae mm een ne com 








>YSTOSCOPE MAKERS 










_______OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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HERE I$ THE DIFFERENCE BETWEEN 


PERMOPIVOTS 
AND ORDINARY PIVOTS 


Only PERMOPIVOTS are tipped with Permometal . . . @ special 
alloy of precious metals produced by Permo Incorporated. 


WEAR RESISTANT... The Permometal tip 


gives precision instruments longer life and greater 
accuracy under actual operating conditions. 


NON-CORROSIVE... Permopivots cannot rust 


or corrode. 


N ON-AB RASIVE ... The satin-smooth tip elimi- 


nates abrading particles of wear. 


NON-MAGNETIC... K-mone!l shank material 


available. 


WW Wy 


The two unretouched photos reproduced below show why Permo- 
pivots keep precision instruments accurate longer. 








Ordinary pivot after test 


Permopivot after test 

















PERMO INCORPORATED 


MANUFACTURING METALLURGISTS 
6423 RAVENSWOOD AVE. 


CHICAGO 26, ILLINOIS 
*T. M. Reg. U. S. Pat. Off. 





WRITE TODAY FOR DESCRIPTIVE FOLDER 


NO OBLIGATION 
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the liquid, but did not remove the oil, dirt, ang 
which had dissolved and become part of the 

Since filtering failed to clean the carbon tet or 4, 
chlorethylene to any appreciable extent, prod Nn 
at the depot searched for a more satisfactory meth; — 

It was at this point that a remark about Itleoo'.. 
whiskey gave Lt. George W. Hofmann, of Cincinna: , 
idea that the dirty cleaning fluids might be pur fied }y 4: 
tilling. "7 

Constructing an experimental still with an electric ; 
plate, pyrex glass, aluminum tubing and rubber hog; 
Lt. Hoffman conducted a series of tests with some y: 
carbon tet. He found that after distillation the liguig y 
as pure as it was in its original state, and it could «| 
airplane parts just as effectively as the carl tet fr 
a freshly-opened can or drum. Hydrometer readings we 
the same as those listed in standard engineering handbol, 

Bringing the results of his experiments to the attenty 
of Capt. Harvey Smith of Bauxite, Arkansas, | of th 
Manufacture and Repair Department, Lt. Hofmann y, 





granted permission to proceed with the building of a larg EVER) 
still. Sludgy carbon tet is now “cooked” and reclaimed , | 
the rate of almost 20 gallons an hour with only a 10 peg wre S 
cent loss due to Kaine nepal tester 

ais SS ee to re¢ 


SHOP KINKS 














Fastening Recorder Chart to Reroll Tul 


By ALBERT A. JACOBS, Brown Instrument Div., 
Minneapolis-Honeywell Regulator Co., Milwaukee, Wis. 


URING the war, instrument companies who formerl 
furnished clips for fastening a strip chart to the rerol 
tube of strip-chart recorders have had to dispense with thig 


method and resort to substitutes. One method of doing thig 
today is to use a gummed sticker. 
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Slot cut with kn £ 


ea terol 
Q ube 


A simple and convenient way of accomplishing this, an¢ 
one which readily allows for adjustment for perfect align 
ment—is to use a knife to cut a slot about five inc! ng 
in the reroll tube. The pointed end of the chart is i 
into this slot and two or three turns of the tube are ! 
before inserting into the instrument. The tube can b: 
slipped back or forth for proper alignment of the c 
the tube. 











Portable Pittndion ieee for 


Tachometers in Planes 


By M. J. WIGGINS, AMMI-Ic 
“Somewhere in the Pacific-Asiatic Area” 





T is often necessary to check the calibration of aivcralt 
tachometers in the ship, during periodic maintenance 
checks and while “trouble-shooting” on the line. Apparently, 
faulty tachometer readings are often caused by im) ope! 
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HEISE POURDON TURE 
LABORATORIES 






























Aandbov k 
Attentioy 
hank od 
 @ lar EVERY DAY we are shipping these precision pres- 
2d wre gauges to be used in place of dead weight 


testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-25 Ibs. to 0-10,000 Ibs. 
8” Dial............... 126.50 
Eee 


Tut ee 


div., 

, Wis, 
yrmerly 
e rerol 
vith thig 
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N COLLABORATION WITH THE A. 


with 


KESTER FLUX 


@ Because Kester makes the RIGHT Flux for every kind of 
solder-bond. Delicate, dip-soldered electrical connections, 


ACCURATE LIQUID LEVEL INFORMATION — : : conn oe 

| sweating operations, various types of seams, all demand a 
‘TA GLANCE, WHEN YOU WANT id different and correct flux if they are to be permanent, and 
resist shock, vibration, bending, contraction, and expansion 
without failure! 









Stric 
Chart 


@ Because for 46 years Kester has pioneered in the field 
of solder and flux. Kester engineers and technicians have 
laboratory-tested a vast range of fluxes for every possible 
| requirement. You can’t go wrong with Kester flux. 


@ Because you can consult Kester engineers at any time 
Take for practical, experienced help. They’ll gladly suggest the 
ube 


right flux to protect your product. A letter today will bring 
expert Kester assistance—with no obligation. 


JMQUIDOMETER Zné(aupo 


“THEYRE ALWAYS DEPENDABLE’ _ 


100% automatic. a ; KESTER SOLDER COMPANY 
No pumps, valves, or auxiliary units needed ae 4216 Wrightwood Avenue, Chicago 39, III. 
to read them. Eastern Plant: Newark, N. J. 
Models for either remote or direct readings. Brantford, Ont. 
Accuracy unaffected by specific gravity of 
tank liquid. 

Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 













Canadian Plant : 


KESTER 


INDUSTRY 


wo. 











Write for complete details 


raft ; 

oe | THE LIQUIDOMETER CORP. 

tly, 2a rc anni amamreanmmerarmaaa 

a 3627 SKILLMAN AVE. -LONG ISLAND CITY, N. Y. STANDARD FOR 
~ 
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Screw Machine Products 


© Progress — in the vast field of 
mechanics is to a great extent 
dependent upon fine screw ma- 
chine products. 


@ Experienced Producers of screw 
machine products are essential to 
expedite efficient operation. 


Your Source— 
Waltham Screw Company because 


e@ Of sufficient equipment to pro- 
duce in any quantity screws, 
tubes, shafts, inserts, nuts and 
other screw machine products in 
any thread to meet close tolerance 
requirements. 


® Our experience gained in over 
half a century of development 
and production of screw machine 
products is available to you. 


Send for our catalogue and call upon 





our Engineering Staff for solutions to 
your problems in screw machine 
products. 


WALTHAM SCREW 


Cc DrM P Act ye 


71 Rumford Ave. 
Waltham, Mass. 
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propeller settings, etc., in which case it is desi. .}), 






the accuracy of the indicator to help isolate t trouble 4 iV 
The tester described here was built to per Tick tea 




























by using the plane’s battery as a source of pow: | |t Will t 
both Army and Navy indicators of the synch: is onal sh the 

tor-motor type. A standard generator is us ‘re e/i 
master indicator and the instrument under t The «..] 






















erator is driven by a 24-volt d-c. motor whose s is Py / 
TACHOMETER = 24V, D.C. PUMP 5-OHM , 100- 
GENERATOR. MOTOR). RHEOSTAT . 
a) = " 





AN3106-128-35 f AN S106 -i4cug 
PLUG ~ PLuG 


TACHOMETER TESTER (sete Eat" a de 








7 sis 


aed 


with a rheostat. (The motor was obtained from a sally; 
electric fuel pump.) A 5-ohm 100-watt rheosta 
speed control well within the range of the indicator. A sho 
length of rubber tubing fitted over the squar nerat 
drive and pushed into the female spline drive on the moty 
provides a simple shock-absorbing coupling. 


Jew cir 
dustria 
Bins sper 
Df-All-1 





As shown in the drawings, two test plugs are used, ag e 
some indicators use a three-prong connector and the olde wt 
. 7 — e gs 
type indicators have a two-prong connector. The “C” termi” 


tiv 
nal on the three-prong plug is grounded to the shell, as thd te 


Navy instruments use a ground instead of “C.” The moto EA 
leads have a battery clip on the negative wire, which is used 
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SEND FOR THIS 







RESISTOR DATA : “9 
eur asm 

’ sion 
For the convenience of de- yl > 
signers of products requiring 4 ; 
resistors, Ward Leonard offers * * insta’ 
this new Resistor Handbook. wear 
Ic describes in detail the full in fi 


line of wire-wound resistors avai 
giving complete information two, 
on mountings, enclosures, ter- 


minals and resistance values. : 
Write for your copy today. Electric control () devices sinc. 189. 


WARD LEONARD ELECTRIC COMPANY 


38 SOUTH ST., MOUNT VERNON. N.Y. 
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It doesn’t matter to 
C.M.H. Stainless Steel Bellows! 


You can’t choose the temperatures of each bellows 
application, but you can use a product engineered to 
perform with equal efficiency . . . at both ends of the 
thermometer! We mean C.M.H. Bellows, made of 18-8 
Austenitic Stainless Steel, with a working range of sub- 
zero to a scaling point of 1800° F.—wide enough to 
meet practically any heat or cold requirement. 

Notice below the other advantages stainless steel 
and C.M.H. design bring you. Check and compare... 
and we think you'll want the full story of C.M.H. 
Stainless Steel Bellows! 


For WOOD - PLASTIC - METAL 


Jew circular explains, illustrates 18 ways in which the Mead 
ne ndustrial Burring Machine saves time and money—also con- 
© motollmains special Grit Guide. Every industrial plant needs this ‘“Jack- 

Df-All-Trades” machine. Your burring can be done in “free 
used, aqumime’”—install these machines by every machine tool which 
‘he oldedimeaves burrs. Grinds, finishes both outside and inside cut-out 
” termilgmmpenings. Immediate delivery in most cases. Write for the in- 

“Biformative Money-Saving circular now. 


|, as the 
EAD SPECIALTIES COMPANY 


1€ moto 
114 North Knox Ave. Dept. II-645, Chicago 41, Ill. 


l is useq 
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SIX MICROMETERS 
1’ TO 6” INCLUSIVE 


These are the famous REED MICROMETERS 
that give you READINGS to 1/10,000” in 
1”, 2”, and 3” sizes with accurate vernier, 
and 1/1000” in 4, 5” and 6”. All have 
ratchet and spindle lock. Also available in 
metric reading, to 1/100 MM. 

EXTREME LONG ACCURACY.-LIFE of the 
micrometer screw, due to the Reed burnish- 
ing process of thread forming, which com- 
presses the thread surface, insuring long 
wear, smooth operation, and constant lead 
accuracy within a fraction of 1/10,000°’ 
over the entire thread. 

Checked any way you wish, these Reed 
Micrometers will be found rugged, and ac- 
curate to highest standards. Write us for full 
details, or order direct for quick delivery. 


COMPLETE SET, $64.54 


SCHERR 
MICROMETER PARALLELS 


j Quick check on spindle 
y end and anvil for paralle!- 
ism and flatness. Occa- 
sional inspection with 
these optical parallels will 
instantly show degree of 
wear. Used by the makers 
in fincl inspection. Now 
available for users. Set of 


two, in case ~ $30.00 








| 199-A LAFAYETTE STREET 
ey; nc. NEW YORK 12, Wee 





Ask for Chicago Metal Hose Form SS B 2 on which to 
submit your bellows requirements. It will save you time 
... assure more accurate transmittal of essential data. 


% Corrosion resistant 
qualities of stainless steel 
enable wider application 
of C.M.H. BELLOWS. 

% Multiple ply construc- 
tion gives even greater 
strength factors when 
needed. 

% Ferrous fittings, attach- 
ed by Circular Seam Weld- 
ing, assure permanent, 
leakproof joints. 

% Uni-metal assemblies 
avoid the costly troubles 


encountered where bi- 
metal types or solder 
joints are used. 


% Long lengths are stand- 
ard production permitting 
economical use of C.M.H. 
Stainless Steel BELLOWS 
for many unusual types 
of applications. 

* Better delivery sched- 
ules are possible because 
C.M.H. BELLOWS are 
standard production 
products. 





Flexible Metal Hose for Every Industrial Use 
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CHICAG ETAL HOSE Conporarion 
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Piantss Mayweod and Elgin, 1. 
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STATHAM) 
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f 





for 
TEST ENGINEERS 


Statham developments keep pace with 
your requirements. At last, Accelerometers 
and Pressure Transmitters which: 

@ Don't require amplifiers 

@ Need no balancing 


@ Operate from simple batteries direct to 
your oscillograph galvanometers 


@ Place no limitation on cable length 

@ Have high undistorted frequency response 
@ Possess temperature stability 

@ Are linear and accurate 

@ Maintain calibration permanently 

@ Are of durable construction 

@ AND, are small and light weight. 


We make Accelerometers in any range and 
a complete line of Pressure Transmitters for 
aerodynamic and fluid pressures. 


For further information write 






w-u-wen-e-ween eaawy |\NNSTRUMENT MAKERS 


8222 BEVERLY BOULEVARD * LOS ANGELES 36, CALIFORNIA 
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to clip onto a ground in the plane, and a specia 
positive wire. This plug has two different size ying clan” 
in a block of insulating material. One of these pis jg p), 
into the cockpit power receptacle located on the ; 
panel, There are two different size receptacles 
taking the large pin and the other the small pir 
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MASTER 
IND 






MOTOR 

















er 


TEST PLUGS 





The tester is housed in a galvanized iron case, x 1"y 
12”, fitted with a carrying handle. The case has a smal 
hinged door on top so that the leads may be sti 
while not in use. 






To test a tachometer in the plane, remove the plug fron 
the indicator and connect the proper test plug, the moty 
leads being connected as described above. The plane’s ing. 
cator is then checked at various points against the maste 
indicator. 





ELECTRIC GAGING METHODS 
Continued from page 393 





make their frequency sensitivity an advantage. Typical 
circuits are used for speed control, for analysis of wave 
forms, and for determination of frequencies. They are als 
sometimes used for determining the factor of merit or the 
Q of a resonant circuit. 


Fig. 167 








A sensitive, accurate method of speed control, based upon 
the early Maxwell bridge circuit, employs the circuit drawn 
as Fig. 167. This circuit comprises three resistance elements 
and one capacitive element, to which is connected a com: 
mutator or switching device which charges and discharges 
the capacitor at a rate exactly proportional to the speed 
of the rotating part. Since each charge and discharge of the 
capacitor transmits a discrete amount of electricity, the 
rate of energy transfer (that is to say, the current) 3 
proportional to the number of times per second that thes 
contacts operate. In effect, then, the capacitor with it 
switching device does the same work as would a resistor 
The bridge circuit may be “balanced” according to the rela 
tion given in Fig. 167, and changes as small as one part 0 
10,000 are easily detected. In this equation, N represents 
the number of times per second the contactor operates. 

The “balance” in this circuit is not the same sort of 
balance as that meant by the term in the foregoing discus 
sion. In this circuit, the detecting instrument merely meas 
ures the amount of current flowing, its mechanical charac 
teristics being such as to cause it to indicate an average 
value. “Balance” simply means that the average current 
flowing is zero; it is not true that no current flows at any 
time through the detector. This method was original! used 
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THE BAILEY PYROTRON 



































1e Motor 
e’s indi. 
> Master As a resistance thermometer the Pyrotron indicates, 
records and controls temperatures between 100°F and 
1200°F. It simultaneously records as many as four tem- 
peratures on its 12-inch chart, or may record and control 
as many as two temperatures. 
Typical 
f wave An independent continuously connected measuring cir- 
Are also cuit serves each recording unit. These circuits are kept 
r the J ° . 
ies in continuous balance by sturdy motion-free electronic 
detectors which do away with the delicate parts and 
“step by step’ action of galvanometer type instruments. 
Indicating, recording and controlling instruments are UNUSUAL FEATU RES OF 
: furnished in rectangular casings as illustrated. Indi- 
cating and controlling instruments are furnished in THE BAILEY PYROTRON 
2-inch round type casings Suitable for severe service where vibration 
and shock exist. 
CHOICE OF THREE CONTROLS Measuring circuit operates from instrument 
Bailey Pyrotrons are furnished with the following types power supply eliminating need for standard 
| of Automatic Control: cell and dry battery. 
upon : els ; 
Jrawn 1. AIR OPERATED—Uses standard Bailey Pilot Valves, Sturdy electronic system maintains continuous 
ments air relays, control valves and control drives. Operates balance. 
pee: by compressed air at 35 lb. pressure. Motor drive furnishes abundant power to op- 
pt 2. ELECTRONIC—Uses standard electronic control panel erate recorders,controllers and alarm switches. 
the operated from a control bridge in the Bailey Pyrotron. Two recording controllers may be housed in 
the 3. ELECTRIC CONTACTS — Uses micro switches on ee 
a slidewire unit or electronic relay operated from control Electronic units may be interchanged without 
istor bridge in the Bailey Pyrotron. P-5 disturbing instrument calibration. 





For details, request Bulletin 230-A ‘Bailey Pyrotron Electronic Resistance Thermometer” 
Bailey Meter Company, 1041 Ivanhoe Road, Cleveland 10, Ohio 



















In Canada—Bailey Meter Company Limited, Montreal. 
t of 
=[BAILEY METER COMPANY 
1eas- 
wed 1041 IVANHOE .ROAD . e . CLEVELAND 10, OHIO 
rage r 
as Controls for Processing 
any 
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for the determination of capacitance in terms .f Tesistay 
and rotary speed, and it employed only one of he two ~ 
eral balance conditions—the ballistic balance. )y consides 
tion is given to the resistance balance. The me ho a 


; -* 18 Og 
lete for its original use. 7 
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FOR EVERY PURPOSE 
Concord’s full line of Ampli- 
fiers range up to sizes cover- 
ing 200,000 square feet in- 
doors or 75,000 square feet 
outdoors. A complete line of 
speakers, microphones, and 
all essential equipment is also 
available. 

Concord Intercom Units 
are carried in a variety of § Bridge circuits employing resonant impedance : 
master and sub-station units FF excellent devices for measuring frequency; the si 


permitting upto 100 stations. | ’ : 2 , 
Concord Recording Equip- nance bridge circuit of Fig. 168 can be used 0\ 


ment— eeeonel area 4 range of frequencies. It can be balanced at one frequen 

microphone recording, radio | er ~ = é ay as 

recording, reproduction of only, when the positive and the negative angles of the twy 

transcriptions, publicaddress [? reactive elements are equal and have an effectiv: 

oY rite for epesisl Solduee i: zero. At this frequency, only the ohmic resistan: af 
1 1a =. . rae . i 

and literature which picture |} branch is effective, and the bridge can be balanced for r 

and describe the complete |, sistance. The first two equations in Fig. 168 define this 

Concord line of Amplifiers, ance condition; the third may be used to comput: 


ae Ohdewe Dene INS-es, quency at which balance is accomplished. 


RADIO CORPORATION 


) TD t ) ; 
L afayelt Kacdio L ortpotaton 











ANTA 3.GA 
P hifee Street 





Pp R S S The Wien bridge circuit, containing only resistances and 
ET OLEUM GA E =e capacitances, is a suitable instrument for measuring capaci 
* tance values and can also be used for determining frequen 
P cies when the circuit components are known. It appears as 
ressure in Fig. 169. The first two of the equations are used for 
ee a * J determining capacitance values—or values of parallel 
y rome er ar sistance and capacitance, as in a leaky cable—while the 
This instrument accurately measures others are used when the circuit is used in determinati 
the specific gravity of liquefied of frequencies. The method can be effectively applied to 
petroleum gases such as: butane, the analysis of the frequency components in a distorted 
butadiene and propane, etc. It can wave-form; and it has also a wide application as th 
be used on any liquid, which under frequency-determining circuit in oscillator circuits. 
atmospheric pressure would evap- 
orate into a gaseous form. 





Constructed of Lucite tubing, it is 
made to withstand operating pres- 
sures of 200 Ibs. per square inch. 


The Refinery Supply Company can supply these 
instruments for testing and measuring liquefied 
petroleum gases —Corrosion-Test Bomb, Torsion 
Balance, Specific Gravity Bomb, Vapor Pressure 
Bomb, etc. 





WO 


LABORATORY APPARATUS : A frequency-sensitive circuit which is perha 
C .INSTRUMENTS — | simplest of all such, and yet extremely efficient, 
wi NT EQUIP SSS Campbell frequency bridge circuit, emiploying mut 
a s ductance. It is shown in Fig. 170; the balance equ 118 
THE REFINERY SUPPLY CO. also given. This circuit is extremely sensitive to impur'ty 
in either mutual inductance or capacitance comp nents, 
¢ TULSA 3,OKLA. + +-8144, LC and also to the wave-form of the exciting energy. |t ©! 
therefore be used to check the perfection of any oi these 
and provides a sensitive indication. It also is effe: tivelY 
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Fr ERAL 
Le 3 Announces- 
‘oe It Has Taken Over 
the Exclusive Sale of the 


METRICATOR 
SYSTEM 


AIR GAGE 


Manufactured by — 
METRICAL LABORATORIES, INC. 
ANN ARBOR. MICH. + EXCLUSIVELY FOR 
FEDERAL PRODUCTS CORP, 

This very successful system 
of gaging by air, recently intro- 
duced by Metrical Laboratories, 
as the “Metricator”, embodies 
great magnification with excep- 
tional accuracy, and in a very 
simple and efficient manner. 

Practically any inside or out- 
side dimension or depth, width, 
etc. can be gaged singly or sim- 
ultaneously. 

Pressure variations, moisture, 
and sludge in the airline do not 
affect the Gage. 

Write for circulars describ- 
ing this very efficient gaging 
system. 


INTERNAL 











FEDERAL PRODUCTS 
CORPORATION 
1144 EDDY STREET 
PROVIDENCE 1, R. L 


Branch Offices in 
all principal Cities 


PRECIS'TON MEASURING INSTRUMENTS 








iC WEIGHER 


5 pg ity po ee 


AMINE TRACK 
BAND MOTOR 








Ue 
EFFICIENCY 
ANALYSIS 
SERIES 3000 


TEST 
SET 


HAYS COMBUSTION SET 


For accurate, quick combus- 
tion analysis. Combines single 
unit gas analyzer with a dia- 
phragm type draft gage and 
flue gas thermometer. Com- 
pletely enclosed in steel case 
with leather : handle, weight 
_ 9 Ibs. Of particular benefit to service and 
heating engineers and installers of oil and 
gas burners, stokers, furances,’ and boilers. 
Full details in Bulletin 43-362.” 





Portable 


SIZE OF CASE 
7%"x5"x15" HIGH 
WEIGHT 9 LBS. 








\__with STREETER-AMET 
PRECISION EQUIPMENT 


Accurate information is more necessary to in- 
dustry than ever. The building of instruments to 
record weights, counts and other information 
... reliably and automatically .. . is the busi- 
ness of Streeter-Amet Company .. . has been 
since 1888. Since that date, this organization 
has developed and kept in readily accessible 
form a vast amount of technical “know how’’. 
This information is used not only to design, build 
and service weight recorders, traffic counters, 
tensile testers and related equipment .. . but it 
is available to firms concerned with the general 
problem of getting facts mechanically. 
Besides, Streeter-Amet maintains a staff of 
practical, experienced field men, to give expert 
advice and service on all S-A equipment. Your 


inquiries are invited. 


STREETER - AMET COMPANY 
4097 N. Ravenswood Ave. e Chicago 13, Ill. 


Automatic Weighers, Recorders, Scales and Services + Founded 1888 


3 eSeas 
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with banks 


for 
layer and air foil pres- 
sure distribution studies 
in the laboratory or in 
test flight. Sequence 
readings can be made 
instruments 
by means of a special Trimount 


and 


of these 


The Trimount 


Series "A" Dy- 


namic Pressure Gauge. 
The 


newest instrument 
aircraft boundary 


i switching arrangement, 







INSTRUMENT COMPAN 
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studies impossible with conven- 
tional instruments are readily 
achieved. Features include: 
quency Response 0-500 
C.P.S.; Sensitivity .4 of 
1°, ; Linear Undistorted 
Pressure Response; Ex- 
clusive Integral Phase 
Balancer. 


Fre- 


The Series "N" All-Pur- 
pose Differential Type 
Dynamic 
Gauge. For ground and 
flight test aircraft studies and in 
many fluid systems, such as fuel 
"| systems, intake manifold systems, 
™ = and in many other locations. 
"3 Gauge operation is simple. Ex- 
= treme accuracy. Write today! 


Pressure 












Electronics Division | 


. 


| 


37 W. VAN BUREN | 


CHICAGO 5, 


ILL. 


before the war were manufactured by a number of peop 
and represented a very considerable market for small m 
tors. Some of these motors were electric-governor-controlla 





















used as a filter in analyzing waveforms; in 
notable for its sharpness of tuning. It is per 
to detect small values of impurity in capacit: 


al Use jt 
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: : $ or ind 
meters. A number of modifications have bee: leveloned 
. . . . . ahd ‘4 4 
permit its use with components possessing in LTities 


To be CONtinys 


ELECTRIC MOTORS 
Continued from page 388 


Geophysical instruments use motors for d ng the 
cording chart. 

North American Philips, Inc., in their x-r: diffract; 
apparatus, use ten-watt Telechron units geared to 1 nN 
for rotating powder samples. On their erystal analysis , 
spectrometer units, 1/50-h-p. split-phase start indug 
motors are used for driving blowers for cooling of the x. 
tube. Rotatable-anode x-ray tubes use two-p capacity 
start-and-run motor parts, consisting of a 6” 0.D, stay 
mounted external to the x-ray tube, which actually has , 


arm of the tube going through the stator. Within the seq) 
glass arm of the tube a copper anode mounted on ball beg eo 


ings constitutes the rotor, which is operated at high g 
Another application is that of a small shaded-pol: motor f 





driving the goniometer arm on an x-ray spectroscopic uippge 
for scanning the diffraction pattern with automatic recor Jey 
ing by a strip-chart recorder. Still another specialized apy) eat 
cation is that of a 1/20 to 1/10 h-p. induction motor driviggm Aeron 
a vacuum pump on hermetically-sealed test units for teil Aircra 
ing quartz crystals. any ty] 

Two specialized applications of the General Radio Co, Mie anal’ 


lustrated herewith, are powered by high-speed series-wourfilyed i 
ball-bearing motors, one of which uses an integral speed mlros, G 
ducer. One of these units is their Oscillograph Recorder, anf) types 
the other a High-speed Continuous-film Camera. This is allotors, : 
application in which the high-speed camera uses an electri 
governor, which is not mounted on the motor shaft bi 
rather on the film sprocket shaft. 

Other applications for motors range from electric-go 


laps, re 
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ernor-controlled series universal motors for driving revoly 
ing mirrors or string oscillographs, operating special meclj ay : 
anisms in meterological instruments, to the standard %-h-qge? 






Regulat 





induction motor driving the Cutler-Hammer Calorimeter 































Here, in the scientific instrument field, the number of motos U""' 
. . . . . a) r 

operated devices is again veritably legion. “ er 
OLN el€ 

4. Automotive Test Instruments he equ 
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From a volume standpoint, automotive test instrument 

















series universal units rated in the neighborhood of 1/15-h-+ 
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(LEFT) General Radio Co. Type 651-AG continuous film camer 
for taking high-speed stroboscopic pictures at rates up to 15 
frames per second. Also used for high-speed photography w* 
cathode-ray tubes. (RIGHT) General Radio Co. Type 651-AE osc! 
lograph recorder. Two motors are used. The upper motor «rive 
the film sprocket. The lower motor drives the lower reel, which 
winds up the film. These series motors would be rated approx 
mately 1/15 horsepower. 
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Cutler-Hammer recording calorimeter tank unit. Metering unit 
swung up on pivots, showing standard 1/8th horsepower induc- 
tion motor drive. 






uipped with speed reducers, for operating distributor test- 
g units. Other motors were used for operating centrifugal 
wers on COg combustion indicators. 


for ted Aircraft instruments currently in quantity demand use | 


any types of special motors, which have been discussed in 
lio Co, fe analysis of motors. The various types of applications in- 
\€S-Woum™m™lved include gyro-horizons, attitude gyros, directional 
Speed miivros, Gyrosyn compass, gyro-pilots, automatic controls of 
rder, an types, computing gunsights, bombsights, hydraulic pump 
his is af™otors, ammunition boosters, bomb hoists, tab controls, cowl 
n electrifiMans, recorder and elevator controls, and many others. 
= Process CoNTROL APPARATUS 

-tric-goymm In this category we are likely to find apparatus that uses 
o revolygmot only small motors, but makes use of, or controls, much 
‘al mecimerger motors as part of a process control system. In this 
d \%-hg@geld we find apparatus such as manufactured by Askania 
rimeteqmezulator Co. for automatic control for large steam generat- 
f motommg units, temperature and combustion control in steel mills, 
nd turbine and engine controls. Askania equipment utilizes 
th electrical and hydraulic actuating members. Some of 
e equipment uses large positioning Selsyns, which in turn 
ontrol the operation, through a mechanical servo system, of 


rument ; 
f peopl bydraulic units. 
nall mé The Askania hydraulic units require motors of substantial 


ntrollemeze to drive hydraulic pumps. Other motors are required 
15-bit operation of blowers and dampers. Rather interestingly, 
he deflection beam tube developed by Askania is the elec- 
tical equivalent of the hydraulic jet pipe which constitutes 
bn essential element of this company’s control apparatus. 
In the same field of process contro] apparatus are many 
bf the temperature controllers, recorders and pressure and 
ow instruments made by a variety of manufacturers, such 
is Brown, Tagliabue, Bailey, Foxboro, Bristol and many 
thers, where the instruments depend primarily for opera- 
ion on electric motors of small size, but which in turn often 
ontrol much larger motors on various positioning mech- 
anisms, valve operators, dampers, blowers, pumps and many 
ther related items of a process control system. 
Thus the field of process control apparatus is related to 
and interdependent on the successful performance of large: 
ower units which are automatically controlled. 
An ingenious instrument having application to the field 
of process control is the electrical telemetering system de- 
veloped by the Bristol Co. under their trade-name Metame- 
ter, which uses a measured ratio of time-on to time-off in 
cyclically-repeated equal time intervals to transmit a meas- 
ured value to a distant point for indication and control pur- 
poses. The Bristol Metameters themselves use small hystere- 
sis synchronous motors for driving the operating cam in 
the transmitter and also the recording chart in the receiver 










































































Pressures are read easily and 
quickly with the Trimount Model 
20 Well Type Manometer be- 
cause of two exclusive features. 
First, the scales are wide, and 
designed with particular atten- 
tion to the elimination of eye- 
strain and glare. Second, the 
heavy wall Red Lined Pyrex tube 
shows indicating fluid level at a 
glance. 


The Model 20 Manometer is 
fully enclosed, of rugged weld- 
ed steel channel construction 
throughout, and is extremely 
accurate. Range is from 20 to 
120 inches. Construction with all 
parts in contact with indicating 
fluid of steel, stainless steel, or 
brass. 
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NEW YORK 13 nw. Y 





4 FAS nl NEW YORK 16, N.Y. CABLES: “ARLAB” 


CAN MAKE A 


UW: 
(bE ti. [O84 iG DIFFERENCE 


Let an accurate Dillon Dynamometer handle the various weighing 
problems in your shop. Ideal for quick spot checking at inventory 
time or when production materials must be weighed. Measures 
only 8%, x6 x3 . 9 capacities: 0-500 Ibs. up to 0-20,000 Ibs. 

all reasonably priced. Write for technically illustrated catalog. 


5415 WEST HARRISON ST. 
W.C. DILLON &CO., INC. CHICAGO 44, WL. U.S.A 
Accurate - Dependable 
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Proportioneers, Inc., continuous automatic tetraethyl lead blend 
with motor-driven balancing of beam scale providing 
adjustment and automatic control. Bodine frame N12 x 
motor rated approximately 1/50th horsepower drives th: 
weight. 


unit. As in other systems, the controlled apparatus in 
frequently involves the use of larger motors. 

larger motors are usually bought by the manuf: 

the particular apparatus, such as a valve or p 
presence in a process plant as part of a control 
volves interdependence on each other of each 
such a system, and a mutual stake by the manufacturer 
each part of such a system in the overall success 

tem as a whole. 

Proportioning equipment is another very importa 
of motor-operated process control apparatus which u 
variety of motors, both as to type and size. A typical jl 
tration is the equipment of Proportioneers, Inc., 
tive of some of this proportioning equipment is the \ 
the scale beam used on an automatic tetraethyl lead b 
This uses a Bodine Type N12R frame gear reduc: 

Similar motors are used on other equipment fo 
ling the stroking rate of multiple proportioning pumps 
the hydraulically-operated type. 

Motor operated valves are a necessary element in proces 
control, and are made by a large number of manufacturer 
in a variety of sizes and for a multitude of purposes. Typ 
cal of the larger units is the accompanying illustrati: 
Cutler-Hammer motor operated valve control. Units of thi 
type generally use ball bearing polyphase induction motor 
in sizes from % horsepower up to 10 horsepower or more. 

Also in the field of process control are such other equip 
ments as motor-operated rheostats, principally used for con 
trolling generator and motor fields, but fulfilling « 
of other applications where variable control of n 
power sources is required. Typical of this class of ap 


Cutler-Hammer Manufacturing Co.’s floor-mounted motor-»)¢t 
ated valve control, using ball-bearing flange-mounted poly: 14% 
induction motors. 
















long stem 


KETTLE and TANK THERMOMETERS 


for varnish, oils, milk, jams, food, etc. 


These red-reading mercury 
thermometers have metal cases 
and flat glass fronts. Temperature 
ranges from 30° up to 750° F, 


STEM A - 
LENGTHS or equivalent centigrade. They 
ae are permanently accurate and 

12 7 a 

24"! will withstand all normal hazards 

a of industrial service. 

s in tu _ 30 

e they 36" Other items in the H-B line in- 
cturers ¢ I 48" clude thermostats, relays, thermo- 
mp, the 60° regulators, hydrometers and many 
7" other types of thermometers. H-B 


Instrument Company, 2525 No. 
Broad St., Philadelphia 32, Pa. 


“ DOUBLE B 
DIAMOND 


THERMOMETERS ¢ THERMOSTATS « RELAYS 
THERMO - REGULATORS * HYDROMETERS 


r motor 
cont! 
umps of 





proces 
acturer 
Ss. Typi 
ion of 4 
of thig 
moto 
more, 

equip 
for con 
variet} 
nedium 
:ppara 











For your applications 
requiring light weight, 
compact design, and 
maximum performance 


ee this 


OSTER 
MOTOR 


has the features that “fill the bill’ 


WINDINGS — Available for opera- 
tion on 12, 24 or 115 volts, in shunt, 
Series and split series types. 
MOUNTING — Available for either 
base or flange mounting. 


MODIFICATIONS — Motors can be 
furnished with special shaft exten- 













HOUSING — Die cast, open or totally 
enclosed, 


FINISH — Black, baked enamel. 


BEARINGS — Single, shielded ball 
bearings. Bearing housing fitted 
with steel inserts. 


BRUSHES — Furnished with metal 


f 


graphite or electro graphite brushes sions, finishes, leads, etc. Motors 
of ample size to assure unusually can also be furnished for opera- 
long brush life. Phosphor bronze tion in high ambient temperatures 
or beryllium copper brush springs. and high altitudes. 


All ratings and data are approximate. 


se PARTMENT N-18 
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A NAME WORTH 
Remenbering| 
‘ 
We are still fighting a tough foe in the Pacific. But, 


let’s hope the day won’t be too far off when we can 
force the Jap to his knees, too. 


| And, at the same time, we face new problems on 

| the home front—the gradual conversion to civilian 
production—the return of millions of fighting men 
to peace-time jobs. 


So, with one eye on the Jap, let’s keep the other 
on postwar plans, new product developments, new 
contacts. Let’s build and plan for full peace-time 
| production and prosperity. 

| SOMCO is ready—ready to convert at a moment’s 


| notice—ready to assist you. SOMCO products can 
play an important part in your own postwar plans. 


Keep posted on SOMCO product developments— 
born of years of applied research. 


| You may be sure that SOMCO 
| products will embody the same 
| high quality, craftsmanship, pre- 
| cision, and know-how experience 
that won for us five Army-Navy 
citations. 





BRING YOUR OPTICAL PROBLEMS TO SOMCO 


In the meantime, we are as always, ready 
to help you solve your present problems 
and future plans. Consult us freely that 
we may work together in the interest of 
bettering the days to come. 


OPTICAL MANUFACTURING CO. 


3200 WEST CARROLL AVENUE +- CHICAGO ILL. 
* 
PROJECTION LENSES »* CAMERA LENSES. © PRISMS 
OPTICAL FLATS * SOUND OPTICAL SYSTEMS AND 
LENS COAT FOR LOW REFLECTION 


| iP — 
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Clark Controller Co. motor-operated field rheostat. (1 
view showing application of vertically-mounted total 
ball-bearing gear reducer unit. (RIGHT) Front view of 


% 


A } tus are the illustrations of the Clark Controller 
Stas motor-operated field rheostats. 

Physical testing apparatus is another large class 
ment, much of which uses electric motors of va 
for its operation. Tensile testing machines, torti 
machines, centrifuges, hydraulic pressure testi 


D A L | A ) [eor-Wre) & S ment, are just a few of the many classes of appal ans 


depend on motors, some of them of very conside 
In four sizes with fourteen different dial gradu- Typical of this type of equipment are the acco 
ations, indicating thousandths, half-thousandths illustrations of spring testers manufactured by | 
or tenths of thousandths inches. neering Co. This manufacturer advises that, w! 
needs are generally taken care of by standard mot 
feature they would appreciate would be variable 


Write today for catalog. a ae CONCLUSION 


Speedy, accurate, inexpensive and adaptable to 
various measuring and testing jobs. 


As was stated in the introduction, the range of 
B.C.AMES CO., WALTHAM, MASS. tions in the field of instruments and control appara 5 
broad that we could never hope to make it complete. The 
above illustrations are not by any means the limit eithe 
to types or fields of apparatus that could be discussed 


we hope that they may serve to indicate the great variety 
A and large aggregate volume of electric motors and mot 
power devices that are used. 
24 stock sizes. As per specification 42 B 9 (Int) for 
Sallelelelelgo Met] -am ol l-lea dia] Melalo Me Al-Yeslelaliae] Mm (oh AY 
ey finish. Immediate Delivery. Write for price list 


Lin Engineering Co. spring testers. (LEFT) 1,000-Ib. capa 
tester with pushbutton control a d t 
ee) & STEEL EQUIPMENT ce. preset height and then stop. whe. danese S's topic 


IEW Y i“ 2 ' phase induction motor with built-in magnetic brake. (RIG 
349 BROADWAY, NEW YORK 13, N. Y Continuous-running tester, 250-Ib. capacity, with cam drive to s 


up the stroke over the point where the load is read. Motor 
Y4th horsepower split-phase start induction geared head mo 
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A5% over-voltage will reduce the 
ife of a tungsten filament by 50%. 

A 5% under-voltage will cut fila- 
ment emission by 33%. 

Commercial line voltages today 
may vary as much as=+ 20%. 

With a Sota Constant Voltage 
transformer as a built-in compo- 
hent of your equipment, these line 
joltage variations can be ignored. 
io need to depend upon operator 
idjustments. No need to worry 
tbout operator forgetfulness. You 
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can depend on it—the right volt- 
age is always there. 

Vacuum tubes protected by SOLA 
Constant Voltage Filament Trans- 
formers require no starting resistors 
or high reactance transformers. Fila- 
ments are automatically and posi- 
tively protected against damaging 
inrush currents. Tube life is notice- 
ably prolonged. 

Sota Constant Voltage Trans- 
formers require no supervision, or 
manual adjustments by the oper- 


CONSTANT. 
= VOLTAGE 
=| TRANSFORMER | 








ator. They eliminate the need for 
voltmeters. They are fully automa- 
tic, have no moving parts, tubes or 
networks, and are self-protecting 
against short circuit. 

Standard units are available in 
capacities from 10 VA to 15 KVA 
either for the operation of equip- 
ment now in use or as built-in units. 
Where special problems confront 
the designer, consultation with SOLA 
engineers may provide a positive 
and economical solution. 





To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin GCV-102 











ransformers for : Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting + Fluorescent Lighting * X-RayEquipment + Luminous Tube Signs 
Vil Burner Ignition * Radio + Power + Controls » Signal Systems + Door Bells + and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Ill. 
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Instruments in 





the War Etiort 


New Watch-winding 
Method Produces Big 


Savings 
BELLEVILLE, N. J. — Strips of 
tough, resilient Compar, the vinyl 


resin derivative developed by Resisto- 
flex Corp., Belleville, N. J., are used in- 
geniously for winding the hundreds of 
time-pieces tested daily by the U. S. 
Naval Observatory and by the Hamil- 
ton Watch Co. This unusual applica- 
tidén reduces to two seconds the time re- 
quired to wind each watch, protects the 
fine finish of the case and eliminates 
finger fatigue and callouses which de- 
velop when the work is done by hand. 
Light of weight and easy to handle, 
Compar is impervious to oils and sol- 
vents, and outlasts rubber 30 to one. 
The device in use at the Naval Ob- 
servatory consists of a foot-long paddle 
covered with a strip of fabric-backed 
Compar. Placing the winding crown of 
the watch on the paddle, the watch is 
wound by a single quick motion, as 





Fig. 1 


shown in Fig. 1. A similar strip of Com- 
par is fastened to the numerous work 
benches in the Observatory where 
fairly large timepieces or instruments 
many of which have stiff stem winds 
—are wound during the adjustment 
period. 

In the production of high-grade 
watches at Hamilton Watch Co., it is 
necessary to keep an accurate record of 
the performance of each watch. Some 
are tested for accuracy in as many as 
six different positions, which entails 15 
or more windings. To speed up the oper- 
ation, strips of Compar 4” by 10” are 
fastened securely to work benches. With 
the watch held firmly in one hand the 
crown is run along the bench, as shown 
in Fig. 2, until the watch is wound 
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‘ a 
Fig. 2 





nearly to the maximum. One or two 
twists by hand finish the winding proc- 
ess. Each strip of Compar has a service 
life of approximately two months, dur- 
ing which time over 50,000 watches are 
wound. 





Captured Signal 
Equipment 

WASHINGTON.—German and Jap- 
anese signal equipment which falls into 
American hands is hastening the de- 
feat of our enemies in more ways than 
one. Carefully studied and analyzed by 
the United States Army Signal Corps, 
it plays an important role in the even- 
tual destruction of the hostile armies 
that developed it. 

Four vital uses are made of this cap- 
tured equipment: 

1. It gives direct aid in developing 
counter tactics to make enemy signal 
devices less useful and effective. 

2. Any valuable ideas or devices 
worked out by the enemy are incor- 
porated in American equipment. 

38. American signalmen are trained 
in the use of enemy radios and other 
communications items. 

4. Intelligence officers are enabled io 
assess the economic state of an enemy 
country by checking for inferior ma- 
terials found in the equipment. 

These advantages are not left to 
chance or to the varying technical ca- 
pacity of different men. Not only cap- 
tured signal.equipment but all possible 
information relating to it is forwarded 
to the Camp Coles Captured Equipment 
Section of the Signal Corps Ground 
Signal Agency at Bradley Beach (N. 
J.), and to the branches at Camp Evans 
and Fort Monmouth, where it is mi- 
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ing ether men to operate t! 
that is captured. 

In general it has been fou 
tured radio sets and other 
of German manufacture rr 
erable originality of design Thoge 
Japanese manufacture are curious yj 
tures of German, American «nd Britis 
designs and are often of a type whi 
our Army would consider obsolete. 
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Tropicalization of 
Instruments Aided by 
Invisible Dye 


WASHINGTON—With the Japane 
War being fought on an ever greatd 
scale, U. S. Army Signal Corps Labor 
tories have been spurred to new rg 
search in scientific tropicalization, an 
a recent development is the use of a 
invisible dye to facilitate inspection 
treated equipment. 


This invisible or fluorescent dye j 
mixed with the lacquer which is spraye 
over instruments, instrument comp 
nents, radios, field telephones and othe 


communication equipment to prevelj 
the inroads of fungus and moisture, it 
chemical composition varying accor 
ing to the particular lacquer used. 

All the lacquers, whatever their 
tent, are colorless, or nearly so, in‘ 
that the numbers and the identificati 
marks on the various instruments, ma 
be plainly read through them. The 1 
sult is that it is not easy, by ordina 
vision, to check on the thoroughness ait 
evenness of the spraying. 

To aid in this, a special lamp, strom 
in its emission of ultraviolet rays 4 
equipped also with a deep purple filte 
comes to the aid of those responsibl 
for inspection. This lamp, directed upd 
the equipment, picks up the ultravi0l 
dye in the lacquer (though it is invisl 
ble to the eye) and shows clearly al 
imperfections in the spraying. 

A simple field expedient which al 
be used in the field to discover weal 
spots in the spraying is to try \ 
upon lacquered equipment with al 
dinary pencil. Wherever the pent 
glides as if on glass the spraying "4 
been adequately done. If it “starts 4 
write” it has found a weak spot. Ofter 
the tropicalization of communicatidl 
equipment can then be completed in the 
field. But the need for improvistion 2 
battle areas arises less frequen''y 2 
that new methods aid in inspe:tion % 
equipment tropicalized at home 
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In the air, where life itself is at stake, no failure of instruments 





because of construction or assembly can be tolerated. Roller- 












Smith aircraft instruments have always been built to the most 
~ 4 ’ d 
VOLTS AC .% 


aa ~ 150 rigid specifications. We are naturally proud of the fact that 
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the Army Air Forces, Air Technical Service Command has 










assigned us an “‘Approved” Quality Control Rating covering in- 






struments delivered in accordance with contract specifications. 





1.5” Aircraft Type G-1 
2.5" Aircraft Type AN d-c Ammeter. : . 
D+ Voltmeter, 400 cycle Immersion Proof Commercial types of these two aircraft miniature panel in- 
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YOU CATCH trouble 
before it catches you 
-if youowna 





HYPOT 





HYPOT High Voltage Insulation Break- 
down Tester. Model 406 Illustrated. 3 
KVA 00-3000 voit secondary, 118 voit 60 
cycle primary, 500 milllampere secondary 
circuit. Complete with burning ground cir- 
cults and rubber-tired wheels. 20’ high 
voltage test leads, 50’ Input leads, $0’ 
ground leads. 


THE INSTRUMENT THAT 

WILL FOREWARN YOU OF 

PROBABLE ELECTRICAL 
FAILURE. 


With a HYPOT you can quickly 
locate insulation faults that 
would burn out in service. 


HYPOT 
has ample capacity for all testing. 
Quick, easy control from 0 to 
maximum voltage. 5 models avail- 
able for all services. 


EASILY PORTABLE UNIT 
HYPOT Model 406 is equipped 
with rubber tired wheels for easy 
moving. Complete safety to oper- 

ator and equipment. 
Prompt delivery. 


COMPLETE FACTS 
AND DATA—TODAY! 


® 


ASSOCIATED 
RESEARCH 


233 Sosth Greee St. Chicago 7, iil. 
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The Month’s NB 


INSTRUMEN 


is 


In this department we report each month new devices for measurerent, jp. 
spection, testing, metering and automatic control—in the form of concise tech. 
nical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing ( pany 





Carrier System for Electric Gag- 
ing, Pressure Measurement, etc. 


New carrier system is for use with dy- 
namic pressure gages and other primary 
instruments to measure static and dynamic 
pressures, vibration, acceleration, torque and 
strain, clearance between moving parts, an- 
gular position, etc. System is designed for 
aircraft test work involving boundary layer 
studies and other specialized applications; 
internal combustion induction system pres- 
sures; and for general industrial use. Sys- 
tem is available in two series, one making 
use of modulated carrier wave principle; 
other employing discriminator circuit. Fre- 
quency ranges are as high as 10,000 c.p.s 
Power supply and oscillator are small and 
lightweight and can be furnished in any 
number of channels required. Each ampli- 
fier channel is supplied with an individual 
oscillator. This permits setting individual 
channels at different frequencies; also al- 
lows for greater overall accuracy: should 
a pick-up or network element fail, remain- 
ing channels are unaffected. Any one of 
a number of gages is used as a primary 
element, and a cathode-ray oscillograph or 
recording oscillograph, or other suitable re- 
cording or indicating equipment can be used 
with new carrier system. Indicator cards on 
engines, pumps or compressors can be made 
when system is used with recording equip- 
ment. Other applications include blower rim 
and supercharger pressures, full-system pres- 
sures, air-scoop pressures, impact loads on 
hulls, and landing-gear shock loads. System 
is said to have many advantages over con- 
ventional measuring equipment, among them 
virtual absence of temperature effect—Elec- 
tronics Div., Trimount Instrument Co., $7 
W. Van Buren St., Chicago 65, Illinois. 





Rotating Seal 


New “Spring-life Gyro-Seal” is a rotating 
seal of an entirely new type. No auxiliary 
springs are required in the application of 
“Gyro-Seals” because the inherent spring 
rate of “Spring-life’ bellows is, in most 
cases, sufficient to- maintain the required 
pressure on the sealing surfaces. The bel- 
lows can be made of all types of metals to 
suit the conditions of each application. 
“Gyro-Seals” will operate on both external 
and internal pressure, and have been built 
to withstand 5,000 Ibs./in.2 pressure in a 
range from slower than 1 r.p.m. to faster 
than 4,000 r.p.m. Lapped finishes of the 


sealing members can be furr 

specifications wherein surfa 

required to be true to one 

Cook Electric Co., 2700 Sox 
Chicago 14, Illinois. 
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Redesigned Platinum 
Thermocouple Assembly 


New improvements in plati: 
couple assemblies used with tw 
blocks for glass tank crowns 
it is said, in longer servic¢ 
protecting tube assembly and v 
removal of the thermocouple 
periodic inspection. Major 
consists in replacing with heat 
stainless steel the secondary prot 
previously made of steel. This « 
said, will reduce oxidation to 
eliminate freezing of the tube, 
its removal for inspection. This ci 
become effective on orders after . 
Brown Instrument Co., 4482 Wa 
Philadelphia 44, Penna. 


1 therm 





Ink-type Recording Mechanism 
with Oscillograph Speed 


New “Brush Recording Galy 
makes direct ink-on-paper chart rec 
of wider frequency range and grea 
sitivity than heretofore attainable 


Ss 


red - tu 
manent 


bodies a low-mass 3” long tap 
recording pen, actuated by a ps 
magnet pen-motor utilizing newly 
material and techniques. Pyrex tip! 
faithfully records directly in ink on : 
ing paper chart, pressures, vib! 
strains, currents and voltages of freat 
from d.c. to 120 c.p.s. It has no ove 
up to 70 c.p.s. at a maximum swi! 
tude of 20 mm, each side of centé 
{That is to say, it can record witho 
tortion a “70-cycle square wave” of 
amplitude.j] Frequency response 

70 c.p.s., accurate to 120 c.p.s. P: 
conveniently centered on chart, a: 
raised from chart. Impedance of | 
is 1500 ohms. Minimum sensitivi' 
mm. per volt, 1.6 mm. per ma., 
full-scale. Overall dimensions (5” 
deep X 15” thick) facilitate close 
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SCREW-ON 


FLANGE BEZEL 





ALL THE FEATURES of STANDARD INSTRUMENTS RETAINED 
Withstands submersion tests at 30 feet 


A screw-on bezel provides uniform pressure for hermeti- 
cally sealing the glass to the case. The gasket is pressed 
into every crevice around the edge of the glass and the 
top of the case, where the permanent seal is made. 


Tempered glass window and ceramic sealed terminals 
are used. 

The knurled screw type bezel permits servicing when 
necessary and resealing without replacing a single part 
or the use of special tools or equipment. 

Complete dehydration of the interior is readily 
accomplished by recognized temperature difference 


method (the bezel loosely attached for the escape of all 
moisture, after which the bezel is tightened to make the 
permanent seal). Interior is completely dry at slightly 
above atmospheric pressure. 


These instruments comply with thermal shock, pres- 
sure and vibration tests. They also are resistant to 
corrosion. Instruments conform to S.C. No. 71-3159 
and A.W.S. C-39.2-1944 specifications. 


Furnished in 1144”, 244” and 314” metal cases with 
1%” thick walls, in standard ranges. D.C. moving coil, 
A.C. moving iron and thermocouple types. 








Write for circular 


Triplet 


ELECTRICAL INSTRUMENT CO. s.iurrron, onto 
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MODEL 163 


INDICATOR 
Differential Pressure Type 





RATE OF FLOW 


LIQUID LEVEL 


DIFFERENTIAL 
PRESSURES 


RATE OF FEED 
of hydraulically driven equipment 
r 
Suifable for Static Pressures 
Up to 3,000 P.S.I. 


DIFFERENTIAL 
PRESSURE RANGES 


From 0-50 inches W.C. 
To 0-30 P.S.I. 


RUPTURE-PROOF 
BELLOWS UNIT 
An exclusive feature. Sensitive and 
accurate under high operating pres- 
sures. Withstands extreme over- 
ranging. 
. 


Write for descriptive bulletin | 
No. 11C2. 


Attention Mfrs’ Represent- 
atives. Your Territory May 
Be Open 


BARTON 
INSTRUMENT CoO. 


2306 East 38th Street 
LOS ANGELES 11 CALIFORNIA | 
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| of multiple units minimum is on 15,” 
centers. Four No. 10-24 tapped holes are 
located in rear face for convenient mount- 
ing. A large ink-well minimizes frequency 


of refilling. New recorder weighs 4 Ibs., is 
available as shown; or with 3-speed paper 
drive (2” wide chart) one or two channels: 
or with single-speed paper drive (12” wide 
chart) four to six channels. Purchased on 
AA-4 or better, 60 to 90 days.—The Brush 
Development Company, $405 Perkins Ave., 
Cleveland 14, Ohio. 


Automatic Boost Control 


New “Eclipse Automatic Boost Controls” 
are designed for application to various 
single-stage single-speed and single-stage 
two-speed supercharged aviation engines to 





protect the engine from detonation or over- 
stress and to reduce pilot fatigue. [Owing 
to military restrictions, design and engineer- 
ing data on Eclipse Automatic Boost Con- 
trols are available only to manufacturers 
approved by the U. S. Government.] - 
Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J. 


1%-accuracy Resistors 

New “Series 82 and 83 Riteohm Precision 
Resistors” are added to maker’s line. These 
new units may be mounted by means of a 
through-bolt. “Riteohm 82” has two lug 
terminalis at one end firmly fastened by 
screws. “‘Riteohm 83” has radial wire leads. 
Both new units are pie-wound to 1% accu- 


racy. Enameled alloy resistance wire is 
non-inductively pie-wound on a non-hygro- 
seopic ceramic bobbin which has a hole 





through the center for a No. 6 screw. After 
being wound, units are vacuum-impregnated 
with a special varnish which provides ad- 
ditional insulation and thoroughly protects 
winding against humidity. New resistors 
can be supplied with a varnish coating con- 
taining a fungicidal agent for use in tropics. 
“Riteohm 82” is available in three sizes: 
146” diameter by 1%” long, 17%” long or 
1%” long for the 2-, 4- and 6-pie units 
respectively. Minimum resistance is 0.1 ohm 
for all units and maximum is 400,000 ohms 
for the 2-pie unit, 750,000 ohms for the 
4-pie, and 1 megohm for the 6-pie unit. 
“Riteohm 83” is available in three sizes: 
144” diameter by 7%” long, %” long or 1” 
long. First two units are 2-pie; third is a 
4-pie unit. Minimum resistance is 10 ohms 
for all units and maximum is 200,000 ohms 












for the small 2-pie unit, 


i 000 
the large 2-pie, and 800 ohms a 
4-pie unit. A few commo: Dplicatie 
new resistors are voltn mules 
dij 


laboratory equipment, rad 
test sets, attenuation pad 
Mfg. Co., 4835 Flournoy 
Illinois. 


High-sensitivity | 
New “Autoflight” high-ser 
for instruments and record 
the first of their kind built 
States. Their overall dimen 













by lys” diameter. They produ from 
low-torque rotational movement a variabl 
electrical resistance. They can be connecte 
directly to sensitive low-torque apparat 
such as aircraft flight test recording instr 
ments, and will operate relays o cordin 
systems without the use of amplifiers, 
from a simple d-c. source. Thess 
are said to represent a great forward stef 
toward simplification of delicat: 
measurements; are particularly useful 
laboratory or industrial applications whe 
photoelectric cell and amplifiers were her 
tofore required. Obtainable in various type 
from 100 to 1500 ohms, and from 4 to1 
watts, “Autoflight’” resistors require but 
gram millimeters input torque to overco! 
friction. This low value is secured by us4 
of a jewel-supported shaft, the contac 
mechanism being “made with the accurac 
of a fine watch.”—G. M. Giannini & 0 
Inc., 161 E. California St., Pasadena, Cab! 


resistor 





Non-resonant Capacitors 


New “Hypass” capacitors are sa 
unique in that they do not show resonance 
at frequencies as high as 50 1 ic} 
and, in many instanee, even up to M 











As a result, units are of great a 
in the filtering or by-passing 0V 
frequency bands. Earlier methods 
passing generally called for use of 
eapacitor shunted by a mica capa 

















WRITE WITH 


For recording dynamic strains and vibrations of aircraft in flight, 


we offer an extremely sensitive and accurate six channel Oscillo- 
graph, weighing less than go lbs., exclusive of battery, occupying 


a/ 


less than % of a cubic foot of space and selling for only $1500. 
Operates from its own or the plane battery. Sensitivity is such that 
many dynamic strains and vibrations can be recorded directly 
without amplification. ‘Takes hundred foot roll of paper 2” wide 
operating at one fixed speed, 3, 6 or 12 

inches per second. 


Write for further details—Type Aoi R. 


S-8-A, B, C: 6, 12, 24 channels 

annels illustrated above ) 

S-12-4: 12 channels, portable 
-A: 14 channels, portable 





ific Coast Branch: 180 East California St., Pasadena 5, California 420 LEXINGTON AVE., NEW YORK 17, N. Y. 













































































PORTABLE POWER PROBLEMS 





THIS MONTH—PATHE NEWS RECORDING AMPLIFIER 





PORTABLE SOUND EQUIPMENT used by Pathe News’ Washington staff must be ready 
for instant action, rain or shine. To meet all requirements of newsreel work, Pathe News 
engineers developed a lightweight sound amplifier—powered by a special, flat type 180- 
volt Burgess Battery—with sufficient output in milli-watts to operate the mirror galvanom- 
eter. Burgess engineers worked closely with Pathe sound experts to develop this 
battery (photo lower right). 








UNUSUAL ELECTRONIC APPLICATIONS for battery power are the specialty of Burgess en- 
gineers. Ask for their help on your dry battery problem. In addition to developing 
batteries for specific needs, Burgess engineers have made a line of Industrial Batteries 
so complete that one of the standard types may be ideal for your special requirement. 
For further information on Industrial Batteries, see your Burgess distributor. 


Burgess Battery Company, Freeport, Illinois 


BURGESS 
BATTERIES | 


SAVE MORE PAPER—SEND IT TO WAR 
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the use of different values . 
different bands. “Hypass’”’ 
installed by connecting ther 
in the same manner as a 


CADACity glmnich cP 
pacitors ane 
n the Clrey 


W- pass lami 
would be connected. Their ) at “a 
are connected in series wii! the Cire f 
and the container is grounde:i in the yj 


manner. They may be used +, 
“hash” in many circuits replaci:, relatives 
complicated and bulky filt« — Spray 
Electric Co., North Adams, }i «ss 
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Pressure Pick-up 


New “Cox Type 3 Quartz Pressure py 
ment,” designed for dynamic pressure styg 
converts mechanical pressures into eles 
cal signals which may be amplified a, 
pictured on the scree 
of a cathode-ray ty 
This new pick-up m 
be used with auxilia 
equipment for Studyin 
combustion balance y 
der all conditions of oy 
eration, also the effa 
of changes in carburety 
adjustment, and carburs 
tion and ignition charap 
teristics during sucees 
sive cycles. When 
with a properly-designej 
amplifier, it may be used 
at approximate frequen 
cies of 10 c.p.s. or highe 
with inappreciable error 
Each unit is given ay 
individual calibration jy 
terms of millivolts pe 
100 Ibs./in.2, Average 
voltage per 100 Ibs./in, 
is 0.003 volts. Maximum 
operating pressure, 5009 
Ibs./in.2, Maximum op 
erating temperature 
350°C. Length of unit, 34%4”. Unit is avail 
able in 18—1144 mm. thread. Other sizes 
can, of course, be fitted with adapters. Unit 
comes packed in carrying case 
with 5-ft. cable-and-connector assembly 
wrenches, Carrying case size, 84” 
xX 2%”. Gross weight, 5 Ibs. — Co ercia 
Research Laboratories, Inc., 20 Bartlett 
Ave., Detroit 8, Michigan. 
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Capacitance Meter 


New “Model 37B Capacitance Meter,” for 
low-capacitance measurements, gives direct 
reading through range of 0.001 to 100 uufd 
is said to combine the speed and ease of 








nomete: 
carrier 
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transv¢ 
They c 
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is less 
— 60°! 
less t 
range. 
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direct reading on a 6” linear-scale 

ing instrument with the accuracy hn } 

associated with bridge measurements. Pr 4 

viding a wholly shielded measuring circull 

this instrument is said to be suited to 4 Net 

variety of precision measurements; ‘5 Pal BM anpar 


ticularly useful in the measurement of and 1: 
vacuum tube interelectrode capacitances: BM the m 
where it is applicable to both laboratory 

and production testing. Socket adapters 4 
commodating all popular tubes erat 
measurement in accordance with RMA anc 
JAN standards, An important advantage is 
said to be its expandable range whic? al- 
lows a single scale to cover th: 
within which any group of measure" 
normally falls. Steel case is designed a 
operating convenience: the two < tro 
knobs are mounted on a _ recesse - 
panel just below level of deck on which 
the test socket is mounted; indicator o 











“aDacity ch capac is read is mounted on 
aCitors - panel, h slopes at proper angle 
the cirns F easy this panel also carries 
~ Pasg SS ee ON-OFF switch.—Technical 

ee 1171 Tremont St., Boston 
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ation-type Pick-ups 


of accelerometer _ pick-ups 
sensitive element unbounded 
filaments in grid form, 
the sole support for the 


ute 


ration fy 
volts pe 
\veragg 
Ibs. /in, 
faximum 
ure, 5000 
num op 
rature) 
is avail. 
er sizeg 


The filaments are connected in a 
tone bridge circuit of which all four 
active. The bridge circuit is bal- 
issembly, so that no external bal- 
cuits or components are required. 
» four electrical terminals, one at 
ner of the bridge. A small dry cell 
is connected to two of them, and 
he other two are connected directly to the 
ecording galvanometer. The method by 
rhich the strain-sensitive wires are sup- 


nced in 
ncing 
There 
bach COr 


battery 






















rercial ported is such that the full efficiency of 
Bartlett their strain sensitivity is realized, result- 
“Ging in an output level so high that no 


amplification is required. The natural fre- 
quencies of these accelerometer pick-ups 
vary from 100 to 1000 e«p.s., depending 
upon their acceleration ranges. The “12 G 
Accelerometer” has a natural frequency of 
400 cp.s. and weighs 2 oz. It is believed 
by the manufacturer that there is no other 
comparable accelerometer in existence 
which will drive standard recording galva- 
nometers without amplifiers or electronic 
carrier equipment. Statham Accelerometers 
are linear within 4%. Their sensitivity to 
transverse acceleration is less than 0.1%. 
They cannot be damaged by excessive ac- 
celeration. The zero drift with temperature 
is less than 1% ‘between + 100°F. and 
— 50°F. The calibration factor will change 
less than 3% within this temperature 
tange.-Statham Laboratories, 8222 Bev- 
erly Blud., Los Angeles $6, California. 
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_ Cathode-ray Tubes and 
T0- “ 
reuit Oscilloscopes 
poh New cathode-ray tubes for industrial 
t of Me {PParatus and oscilloscopes for the study 


and inspection of electrical wave-forms and 
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the measurement of voltages, currents, and 
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@ In maintaining the highest standard 
of excellence the one and only HICKOK 
aim must always be the building of 
instruments that tell all the truth all 
the time. When quality is built up to 
a high standard instead of down to a 
price, the user has greater confidence 
in his work. 


Whether you are selecting tube and 


@t testers, signal generators, oscillo- 
gtaphs, volt-ohm-milliammeters or any 


er service equipment, remember 





Set Teste 


















BAER! St 


wy ee 


h the standard of quality for a third 


% 


of a‘century has never been excelled. 
Having pioneered the major new de- 
velopments and vindicated maximum 
accuracy and dependability, HICKOK 
equipment has been specified by the 
armed forces in both world wars. We 
are still bending every effort to speed 
the war program and trust it will not 
be long until we can again take care of 
your civilian needs with the service 
equipment that is held in highest 
esteem. Write for Radio Equipment 
catalogue. 

THE HICKOK ELECTRICAL 
INSTRUMENT COMPANY 
10519, Dupont Ave., Cleveland 8, Ohio 
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ENGINEERS! DRAFTSMEN! 





Clear, legible print ... Tough, durable 
for long wear .. . Size 10’ x 4’... Fits 
3-ring binder ...in case...Full instructions 
--» TRANSPARENT PLASTIC INDICATOR... 


STANCOR now offers the entire elec- 
tronic industry the new Multi-Slide Rule. 
First developed for our own use, it is 
today made available to all... Greatly 
simplifies calculation of unlimited range 
of problems...A genuine professional 
rule—not a toy. This rule is obtainable 
ONLY THROUGH STANCOR JOBBERS. PLEASE 
DO NOT ORDER DIRECT. See your local 
directory for the name of the Stancor 
jobber in your city or, write for his name. 
Price of Stancor Multi-Slide Rule: One 
Dollar!—America's biggest slide-rule bar- 
gain—a service to the trade by Stancor. 


STANDARD TRANSFORMER CORPORATION 
1500 N. HALSTED ST. CHICAGO 22, ILL. 


ORDER FROM YOUR JOBBER 
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ACCOUNTANTS! 


ORDER TODAY! SevescihonalWEW 


aati , 


ars 


: 


gbrainable 
from 


Jobber 
your area 


only 
Srancor 
in 


OFFERED AS A SERVICE 
TO THE TRADE BY 


SIANGUR 









|} against 


jing action 


| 
| 
} 


, frequencies and many othe 


' laboratory services are 


STUDENTS! | for replacement and ori a T 


| feature rugged constructio; 
uniform electrical charact 
“SAPi,” “SBP1,” “SAP1,’ 
“SHP1” RMA types 

| by modern automatic equip: 
| tubes may be supplied wit 
special phosphors. Codéperat 
designs for unusual or exp: 
| cations is offered.—Commer 
Dep't., Sylvania Electric / 
Emporium, Penna, 





Synthetic Optical Crystals 


New synthetic crystals, i: 
| larger than heretofore pract 
| making prisms as large as 4 
| 614” faces, as well as large 
thereby greatly expanding 
infrared and ultraviolet spectr: 
also 
Crystals are grown from their 
| under license from the Resear 
tion, using technique developed 
University and Massachusetts 
Technology. Available at pres 
lithium fluoride, (2) sodium « 
potassium bromide.—Harshaw ( 
1945 East 97th St., Cleveland 6 





New complete Testing Set 
maker’s “Abraser” with all access 
gether with a specimen table for 
tests under wet or moist condit 
illuminated magnifier for inspe 
examination of specimens is part of 
|}set. Wearing action of ‘“Abraser’ 








formed by dual “Calibrase”’ wheel 
specimen under constant 
and revolving in opposite direct 
sliding radially toward outside and 
sliding toward inside of wear pat 
wheel revolving at a steady consta 
through contact with specimen 

combined abrasive, compressive a! 
twice in each revol 
specimen holder. Thus, wear due 


}ences of grain or weave is fully 


A standardized load adjustment is 


| for varying pressure of “Calibras 
| against specimen so that “Abraser’ 
| both delicate and tough materials w 


precision.—Taber Instrument Cor 


| Tonawanda, N. Y. 
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o-gage Tester 

se pressure gage tester 
rst time a single testing | 
used with equal facility | 
and for portable testing | 








Fig. 1 


t 


yn bench testing, the unit can 
i h test gages or with a dead- 
hment (see Fig. 2). A doubly- 
check valve completely eliminates 

loss of pressure even with grit 
s) m, whether using oil or water 


“60° 
(CLES PER SECOND 





include 


nea : @ Saves panel space and 
tala i ~ | weight — one instrument 
jum ~ does the work of two 


ction an 
of the ne 
"is pen 


@Insures operation of 
equipment at proper 
speed, within + 0.3% 


Fig. 2 















nd for pressures up to 10,000 Ibs. /in. 2. bs . 

% of new perigee unit include ceed ®Eliminates break: 
md repairing of-pressure gages anc n- ° ize...3%” ; i 

ruments, setting of relief or other pres- | downs caused by failure rae ose eon hg nin. Sbineedaneaie 
ape ae Qt gene “ioe | to lubricate, maintain and Accuracy... + 0.3%, Power consumption... 3 
atic testing.—Mansfield € Green, 4601 watts, 110 volt operation. Weight...1.3 lbs. Al 
wlid Ave., Cleveland $, Ohio overhaul—on schedule —_mmade for 59-61, 48-52, and 49-51 cycle ranges. 


All-Glass Stirrer 


New “FS All-Glass Stirrer’’ facilitates 





tiring the contents of flasks maintained This combination running time and frequency meter is just one of 
i inder low pressure or vacuum, makes it it p mee t 
SJ Monecessary to provide a clumsy mercury the variations J-B-T has pioneered for specific field and laboratory use 


in measuring speed, temperature and frequency. This and 17 other 
interesting applications are illustrated in a new bulletin, now ready. 


They may suggest ways to attack your own problems...through use 
of J-B-T’s wide engineering “know how,” laboratory set-up and pro- 
duction capacity. Ask for Bulletin VF 43-IC. 


} 





4 





Pp Perhaps you would also like to have 
eWe Bulletins VF-43 describing basic Vibrat- 
ing Reed Frequency Meters and their operation, 
VF 43-IA on 400 cycle meters and VF 43-IB on 
the smallest frequency meters made, They're 


} 
| 
\ 


KY 














ans a to close stirrer shaft against leakage. 










Ea stirrer 8 so accurately made that a pres- 
pre sure difference as great as 60mm. of mer- P 
ot cry between inside and outside of the yours for the asking too. 
wist- MOSK couses no leakage of gas around stir- 
n of Mf Shatt. No impurities can be introduced | 
fter into flask, since stirrer is all glass. Ac- a 
led. Me u@cy of dimension of inner surface of | § 
ded bearing tube is within + 1 to 2 microns. 
ols ME! Pressure difference reaches 60 mm. of 
a mercury or more, stirrer and shaft may be 
qual {ted vp in bearing, but even then no leak- 
‘orth age of gas is observed. A suitable lubri- : 
cant proves operation and increases gas | ; ? * " 






tightness, Bearing is of such a nature that | 
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at low speeds no lubrica 
in flask may be necessa) 
er speeds are required a | 
to fit requirements) ss} 
supplied, apparatus con 
and shaft precisely fitt 
Propeller shaft can be | 
ing a piece of hard eg 
priate length between pro; 
shaft, if needed. Whik 
r.p.m. can be used, high 
increase wear on glass 
mum of 600 r.p.m. is ordir 
ed and even lower speed 
At 1000 r.p.m., minimun 
1000 hours. At lower sg; 
correspondingly greater. 
Corp., 230 East 45th St., Ne 


Portable Recording 
Thermomete l's 
3ack on the market: Taylor p, 
Recording Thermometer. Thi: 
Taylor recorder except for t 
perature-measuring system ; 


8 @ stand 
special ¢ 
1 the sty 


without INSTRUMENTS! 


Giants of the air wing their way with assurance y 
through treacherous weather hazards. The pilots not ft 
seeing, but depending upon instruments to carry 

a , i adil eee j feet and carrying handle which have be 
them safely through . . . to seek out the enemy, bomb aided. to ubbatacddtety, ré-formed cx 
him with accuracy ...and to bring them safely lary bulb attached to back of case is! 
home sulated in such a way that the record 
“ temperature is not affected by the « 
temperature. Recorders are available wi 
This same dependence upon instruments by our numerous standard chart ranges within t 
fl ° d | d df ld #) 5% 1 > x h following temperature limits: mercury-act 
yers 1s repeated a hundredtoid in industry to reac ated system, —38° to 200°F. or equivala 
the massive production quotas of war. In peacetime C.; vapor-actuated, 0° to 300°F. or equiv 
call tal Renders ll B hast lent C. Instrument weighs 18 Ibs. a 
our industrial leaders as well as sma usiness men measures 20%” high, 13%” wide, and 64 
will rely more and more upon these and other instru- deep. Chart-driving mechanism can be sj 
ments to step up production and eliminate guess- eae eee eee Soe 
: Pp up Pp g modate all regular recorder charts.—Tayld 
work . . . to test, measure and control quality .. . to Instrument Companies, $1 Ames St., Roch 


; ter 1, N. Y. 
locate defects . . . save time and money and perform icin: 
feats now unknown in research laboratories. 


Units for Hydraulic Systems 
Yes, instruments will play an increasingly important New complete line of equipment i 
. . * *3e . e 2 , , ams is 
part in our peacetime civilization to make a better aie yg ate son---ecge dl \ p sagan 


: nounced. Twenty units are in production 0 
world in which to live. soon will be available. Photo shows (8 


Instruments fey 


THE INSIKUMENTS PUBLISHING COMPANY * 1117 WOLFENDALE SIREET * PIFisSBUKUM, PA. 





used 


This advertisement was prepared for INSTRUMENTS by Frederick Smith Advertising, as. — : ac 
New York City, advertising agency for Ballantine Laboratories, Boonton Radio 2 ro ee 
Corporation and Measurements Corporation, Boonton, N. J. : : : 
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lor Por 
S @ stang 
Special ¢ 
1 the sty 


within ti 
-ury-acti 
equivale 
or equiv 
Ibs. all 
, and 6 
in be suj 
to accom 
3 —Tayla 


cylinders. The 5” and 
upper left. Below these 
zer (left) and pressure 
lves in foreground. Cen- 
electrically-operated 4- 

» and to the right is the 
ector Valve. At far right 
ke Valve and below it 
ne- and two-way Restrictor 
nter foreground. Units in- 
ve features such as pat- 
stic Poppet, Flash Welded 
continuous Accumulator 
iced Flow Equalizer design. 
1, Bendix Aviation Corp., 
Wau, North Hollywood, 


Stability Tester 
sion-Shell Roll Tester’ (origi- 
Shell Oil Co. Wood River Re- 
rating suggestions by Inter- 
icant Corp.) helps improve 


and roller bearing greases by measur- 
the tendency of a lubricating grease to 
efy while in service. A weighted iron 
r enclosed in an iron cylinder rotates 
160 r.p.m. for four hours, while roller 
Ives along wall of cylinder, intensely 
ading the grease sample. Micro pene- 
ion is then determined with an alumi- 
m micro penetrometer cone of “Shell” 
ign. Greases showing more than 80 points 
erence between unrolled and rolled por- 
bs are classified as having unsatisfactory 
lier stability.”"—Precision Scientific Co., 
) North Springfield Ave., Chicago 47, Ill. 





Hermetically-sealed Electrical 


Instruments 


ew hermetically-sealed electrical indi- 

nstruments with internal pivot con- 
announced in 2%”, 3%” and 
ind styles. Dimensions are in accord- 


on are 


> With American War Standard Draw- 
Bs C39.2-1 and C39.2-2. The 4” round 
truments, for use in radio service equip- 
nt where several scale arcs are required, 
ve a body diameter of 314”, flange diam- 
tof 434” taking a mounting hole radius 
9/16”. New instruments include volt- 
ters, ammeters, milliammeters and micro- 
meters, both a.c. and d.c., as listed in 
8 Specification C39.2. All sizes are 
sed in metal cases, hermetically sealed 
&clamping mechanism which guarantees 





- Air Express Saves *2000 
For Texas Plant - Cost *180 


2 P.M. TUESDAY — Drop-hammer 


AN Ne 


\ 


= 


press breaks down in Texas war plant. Nearest 


replacement part is in the East, over three normal shipping days away. To avoid costly 
shutdown, the manager telephones for a new part via Air Express, even though the 


part weighs < 


7 A.M. WEDNESDAY — Replacement part 
lands at Texas airport. Air Express 
charges were $180. But manager figures 
a saving to the plant of three precious 
production days and a saving of $2,000 in 
overhead by avoiding a shutdown. 


FIGURE IT OUT yourself. How much would 
it cost you per day if your business — 
or a part of it — came to a standstill for 
lack of essential parts or material? Re- 
member, the nation’s inventory is within 
hours of your door, via Air Express, 


Specify Air Express — Low Cost for High Speed 


25 lbs., for instance, travels more than 500 miles for $4.38, more than 1,000 miles for 
$8.75, more than 2,000 miles for $17.50, at a speed of three miles a minute — with cost 
including special pick-up and delivery in all U. S. cities and principal towns. Same- 
day delivery between many airport towns and cities. Rapid air-rail service to 23,000 
off-airline points in the United States. Direct service to scores of foreign countries. 


GETS THERE FIRST 





Write Today for “‘Quizzical Quizz,” a buok- 
let packed with facts that will help you 
solve many a shipping problem. Railway 
Express Agency, Air Express Division, 230 
Park Avenue, New York 17. Or ask for ft 
at any Airline or Express office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 


Representing the AIRLINES of the United States 
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INSTRUMENTS FOR INDUSTRY 







































Weksler Gauges 


WEKSLER offers to Industry another 
valuable service—a complete line of rug- 
gedly constructed and lastingly accurate 
Pressure, Compound, Ammonia, Freon, 
Altitude, Retard, High Pressure and Hy- 
draulic and Recording Gauges—in all 
Standard Ranges and in the cases and 
Pressure Gauge, Phenol Case With the various dial sizes listed below. 


+ 





Recording Gauge 


DIAL INDICATING CASES: 
PHENOL CONDENSATE 
CAST ALUMINUM CAST BRASS 
DIAL SIZES: 3/2”, 4/2”, 6” and 8!/,” 
RECORDING CASE: CAST ALUMINUM 
CHART SIZES: 10” and 12”. 
Your inquiries as to WEKSLER GAUGES— 
types of movements, connections, list prices, 
etc., are solicited. The helpful advice of our 
Engineering Department is yours for the asking. | Compound Gauge, Cast Brass Case 


; j ‘Cnn | -— 
WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12, NEW YORK 


The ONLY handbook of its kind 


MAINTENANCE AND SERVICING 
OF ELECTRICAL INSTRUMENTS 
By JAMES SPENCER, in charge of Instrument and Relay Dep't, 
Westinghouse Elec. & Mfg. Co., Newark, N. J. 


Reprints available Sj sou & 


of great value to all those 





INSTRUMENTS PUBLISHING Co. ; whose problem is to keep in operation 
1117 Wolfendale St., Pittsburgh 12, Pa ¢ the electrical instruments on vital war pro- 

Enclosed is $ for ; duction as well as on war equipment. 

copies of Maintenance and Servicing of | ae age oS ON 

Electrical Instruments (at $2.00 each) ; om, x“ age? A OY faces, 

SG Janie lined tk chastened a ' 274 illustrations. 

Address ; Price, $2.00 postpaid 

City... — Lewncscsniiichecneenatisboasapecsosncostne : Check, money order or cash must accompany order. 
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a permanent air-tight joir ge 
from the top under pressu: py 
clamping rings. Their vacu ee: 
all moist air which might 
tion on moving parts. T! 
sealed with dry air at s vel 


Ans 
5eal exch 


or with inert gas. Cases Parker 

and then black enameled. kK flint, 
glass withstands 25 Ibs. Drege 

Gaskets are of special s) the. seal 
permanently locked. Instru 2 an 
uum- and pressure-tested ley ed 
Terminals are of special g! solderea 
type using glass-to-metal bi Moveme 
are of internal-pivot constru 1 for long 
life and resistance to shock ibrati 
Instruments are designed to »perate yp 
erly at 85°C. High-strength ico macn 
are used to permit same in me at tol 
used on steel panels as well insulat 
panels. — Hickok Electrical Instrumen: 


10519 Dupont Ave., Clevelan Ohio 


Surface Pyrometer 
New surface pyrometer ha 
plastic case which not only ; 
pearance but is much easier to keep ¢ 
than the previous metal on 


CAMBRIDGE 
SURFACE PYROMETER 





rosion-free. While final weight 
ment remains approximately A 
plastic design enables much better bala! 
and “feel.” Redesign also simplifies elt 


trical insulation problems and makes {| 
sible many mechanical improvements. l 
breakable Lucite window replaces 

glass pane and, since this window exten 
over top of instrument, scale has bett 
illumination and temperature is more eas 


read, particularly in half-light. This 
course makes for even greater : rac} 
Cambridge Instrument Co., Im Gra 
Central Terminal, New York 17, } 





Fluorescent Lamps for Instrumet 


Illumination, etc. 


New series of fluorescent lan 
dustrial, aircraft and marine 
illumination and many other 
are for operation on 120-volt a- 
volt d-c. circuits. The near-ultra 
12,” rated at 4 watts, is desig: 


with a visible light filter whe: a 


weight, compact lamp is requ 
equipped with a polarized bayon« 
may be operated in any positi 
with aircraft instruments, ins 
other industrial equipment. New 
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“3 yg “FRAHM” Frequency Meters 


















se COndep, 
SSSR x 
| 
ent? Ss 
peas 
JAMES G. BIDDLE CO . 







er 3 R) 
ries tu ir lamps require no visible light * 
ATT iter al erate with standard fluorescent CYCLES | 
OVS mp ories on 120-volt a-c. circuits. NO VOLTS : 
Seep cl@ley arc supplied with miniature bi-pin ec 
dis ases in five sizes ranging from the 6” ‘ x 
at 4 watts to the 36” “T8” rated . 


watts. — Sylvania Electric Products 
ium, Penna. 





Reversible Plug Gages 


” 











In new “Dublife Gage,” metal collets are 
eplaced by colored plastic collets—green | 
or the “Go” plug and red for the “No Go” 


Ne: Now laste cotieg is setae svi © What are your Frequency Measuring Requirements 
...20..-00...100...400......1400 cps? 


Frahm Frequency Meters in switchboard, miniature 





lug with a much more secure hold than and portable types are regularly available for ranges 
oes metal. It is easily removed by use of 
, drift. Weight is reduced by the plastic 
ollets. An entirely new light-weight handle 
is so designed that either plug can be 
quickly removed without disturbing the oth- 

plug.—United Precision Products Co., 
$524 W. Belmont Ave., Chicago 18, Ill. 


between 15 and 500 cycles per second. 
100 To meet special requirements, our laboratory has 
CYCLES designed and built instruments for measuring fre- 


Aue e 





quencies as high as 1400 cycles. Such, we find, is pos- 


sible by means of the same simple and direct resonant 





reed principle, usually requiring less than 0.1 volt- 
: . ampere power input, and without recourse to inter 

Hermetically-sealed Resistors | sagt 

New “Seald-Ohm” resistors are complete- 

ly-hermetically-sealed precision units orig- | 

inlly designed for use in Army and Navy | 

equipment, hence suitable in any equipment | 


mediate frequency conversion equipment. We believe 


that even higher frequencies are possible. 






We invite correspondence regarding any frequency 
measurement problem fn the audio and sub-audio 
range. For its solution we proffer our instruments, our 
oa services and facilities. In our 30 years of association 
CYCLES 
eee CR measurement of frequency, we have been instrumental 


Aca DS 


with the resonant reed principle as applied to the 





in the solution of a surprising variety of problems. 


Write for Bulletin 1770-I now in preparation. 











This instrument was developed 


} l for direct indication of fre- 
— extremes of humidity and tempera- | quencies in the lower audic 
ture are met. These resistors may be em- 

limeni ployed as secondary standards, resistor ele- 
ments in bridge networks, in voltage di- 
vider cirevits and in attenuation networks. 


range and for simultaneous 
direct indication of harmonic 
components. Called a Har- 








for im (1) Electrical Data:—Resistor Windings: : : 
Spool, or mica-card type. ‘Non-inductively | monic Analyzer, it has un- 
aa Aged to remove strain before final | usual electrical characteristics 
falibration, Resistance Range: Any desired | : . 
i or : : and a wide range, with a total 
et ‘R value: maximum 1,600,000 ohms. Tempera- | & 
for | ture iracteristics: Four types of resist- | of 288 reeds. 
ight “nee wire available, Accuracy: +0.1% to | 
It +10.0%. Frequency Characteristics: No 
se al appreciable effect ovér audio range; range 
ru may exceeded. Circuit Combinations: 2 | 






terminals at one end or 2 terminals at two 
ends, \ single 4-terminal unit is designed | 1211-13 ARCH STREET 
te ¢ up to four separate spool-type re- a . PHILADELPHIA x PA. 


June 1945—Instruments—Page 433 



















sistors of different values 
(2) Mechanical Data:— Shi 
brass, completely hermetica]] 


° 
mal shock tested for fault; 
shipment. Treated to withst 
salt spray test (f-13 AWS 
|} 1944). Terminals: Electric 
are brought out through fus 


which are _ soldered in rx 
Mounting: Specially-designed 
with spade lugs welded to t! 


AT Wy RK | outs on this bracket engaged 
ings on side of brass shield t 


mounting of unit in a vertica] sins ad & re 
horizontal position. Dimensi 19, 

wide, 1144” high, %” deep. 
height, 9/16”. Studs on mount 
111/16” between centers.—Dai 
191 Central Ave., Newark 4, N 





















































2CCurag, 
ing: 





Air Control for Shallow We 
Pumps 





New air control for shallow | pumommmee’ 

| is said to be simple, rugged, durable angle’ 

| dependable. Manufacturer announces mangammUO?™ 

| features exclusively Ashcroft. T includd th Ma 

| rubber diaphragm as the sing moving 

| part which combines valve head, plan ee 
seal and float hinge. Valve has staj il ur js 
steel orifice and is completely se 1. Ith ttle Fa 
no water cavities. Body is either cast brag 
or cast iron. Unit is compact, light weight Remo 
measuring 1%” between wrench flats, Cop ’ * 
trol is for applications up to 80 Ibs./ingM™>’” 


tank pressure. — Electro-Mechanical 
sion, Manning, Maxwell € Moore, 
Bridgeport, Conn. 








os = 1-r.p.m. Timing Motor 

: New self-starting synchronous timing mo 

EACH ONE HAS A JOB TO DO tor is designed for timers, time oad 
clocks, fence controls and other applica- 
tions where the maximum torque and de. 





For MOM, who has been on the job many years, it means inspection of 
each Thermometer before it can be shipped and nothing gets by her 
eagle eye. a | 
For RUBY, it is graduating fine lines on a waxed tube, with great care 
and precision for each line is important in the final accuracy. 
Together they do a grand job ... while their loved ones are away, | 
fighting for freedom. 
It's folks like these, imbued with »® spirit of loyalty to our firm, who 
are responsible for the fine Thermometers that help you make a finer 
product. 
Remember, in post-war plans, only GOOD Thermometers should be 
considered in rebuilding your future Sales. 


1. Guaranteed Accuracy pendability are necessary. Construct 
. . 
2. Easy reading ‘‘Red-Reading-Mercury” feature ey ee eee ee 
. e 


in oil separate from the rotor, which is also 
3. Built for long life. sealed in its own compartment. Porous 





(catalog on request) bronze graphite bearings assure perfect lu- 
: brication. Motor can be furnished wit 


| either shaft or pinion gear drive in either 
| direction of rotation in any practical! range 
| of speeds. Standard units operate on 11?- 
| volt 60-cycle ac. with 1 r.p.m. itput 
| Overall dimensions of 2” K 2%4” with con- 
| venient mounting lugs not shown in illus- 

tration.—Synchronous Products, In 4518 





Brooklyn Ave., Cleveland 9, Ohio. 





To the Instrument Man With IDEAS | Hermetically-sealed Resistors 


Five new types of hermetically-se 1 re- 
sistors meet exacting electronic and elec 
trical requirements. Special features of con- 


for post-war production and control. | struction are said to assure absolut 





[* you have designs or patents ment, inspection, testing and 





sales, the Post - War Product Write to Post-War Products | 
Service of The Instruments Pub- Service, Instruments Publishing | | 


awe. 








ae : Company, Pittsburgh 12, Penna., uz ; i 

lishing or y ~y — - giving a brief description of | ‘ 

you in touch with interested your idea, so that this Service | 1 rey 

companies manufacturing instru- may refer it to the interested ng 

ments and devices for measure- companies. 7 
This is not the advertisement of any manufacturer or group of manu- ve 
facturers, but a notice from The Instruments Publishing Company as a wer 
service to its subscribers and advertisers. There will be NO CHARGE | ne 


to the engineer offering the idea or to the company receiving the leads. 
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re, corrosive fumes and 
unt freedom from circuit 
e breakdown due to leak- 
s, Sealing-in process con- 
npregnation and oven de- 
excludes all possibility of 


nity to 


ys with ! 


ided Bakelite. Case is in 
telescope construction at 
» spools are used. Mount- 
is permissible — panel, 





x" “BX” and “Cx” units 
copper axial leads while 
equipped with 8-32 threaded 
of mounting several lugs, 
nting brackets, The two types 
(leads and studs) fill all re- 
nits are tropicalized for hu- 
ind are particularly desirable 
ind mobile installations where 


tors. These resistors provide a 
1egohm max. and 2 watts max. 





rs * lerance 1%; closer tolerance at 
ae r harge. All are available wound | 
pees: th nin, Advance or Nichrome wire | 
onal wound with Manganin or Ad- 
be — slight additional charge.—In- 
stain iaunent Resistors Co., 25 Amity Street, 
7 a ttle Falls, N. Jd. 
- it ha 
Ast brag i 


t weichefll Remote-positioning Systems 

“BB ew of electric positioning devices, 
own as “A. T. F. Precision Remote Con- 
has been developed under the Yard- 


ning mo. 
switches, 
applica. 
and de. 


Torque Setivery x 


1 applied to Navy communications equip- 
ent, where rigid tests have indicated their 
tliability under extreme conditions of tem- 
ature, humidity, vibration and _ shock. 
are four basic types: (1) A Con- 
inuously-variable Control. This is a non- 
ynchronous follow-up control provided with 


| 
| 


oy  peat-back indicator for positioning the | 
shaft of a reversible motor to any point of | 
any revolution. (2) A Multi-turn Selector. | 
A motor-driven device whereby its con- | 
nected load may be ‘placed in any one of 
several (usually six) adjustable positions 
over one or a number of revolutions. (3) 
A Dual Control. This incorporates the fea- 
tures of both the Continuously - variable 


or air. Resistor unit itself | 


pand, etc. The five series | 
mane “sa, , Wa. 


and dependable operation are | 


1y System. For war-time use, these have | 





| 











Continuous Service 







In July, 1944, we told you the story of this 
“defective” Conant type M rectifier which we 
kept in continuous operation in an effort to 


discover the “defect” a customer had claimed. 


This same ‘‘defective’” Conant rectifier is 


elt 


—- al 
ee 


still operating 24 hours every day after more 


than eleven years. And, after 96,000 


hours, it still delivers its original output. 


Since this “time-honored veteran” was built 


SOLE SSD AE Dg 
<< 


Feo wee 


in 1934, Conant rectifiers have been 


oe ec 


continually improved to make them more 


dependable. So, wherever accuracy and 


OP ees see — 












dependability are important, you can Count 


On Conant. 


Write today for details about Conant’s 
new rectifier assembly that eliminates 


temperature variations. 


. 
2 
. 
o 
- 
7 
- 
. 
* 
* 
. 
o 
+ 
« 
e 
. 
. 
° 
o 
e. 
” 
o 
. 
. 
. 
- 
- 
2 
e 
° 
* 
e 
. 
. 
. 
2 
« 
. 
. 
o 
. 
e 
a 
e. 
* 
. 
e 
. 
. 
© 
e 
7 
~ 
e. 
o 
e 
. 
. 
. 
. 
7 
e 


Snitiument Rechifiers 
ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 



















20 Vesey St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo. 1526 Ivy St., Denver, Colo. 

85 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texas 4214 Country Club Dr.,Long Beoch7,Cah 
600 S. Michigan Ave., Chicago 5, Ill. 378 Boulevord N. E., Atlanta, Ga. Export Div., 89 Broad St., N. Y. 4, N.Y. 
4215 Hormon Pl., Minnecpolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 50 Yarmouth Rd., Toronto, Conada 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Now! Shop Measurements to 
One Millionth of an Inch 


With Simple Light Wave Setup! 


The wave length of light is the basis for this amazing 
new optical measuring equipment—which measures 
millionths of an inch as easily as a micrometer meas- 
ures tenths! All that is required, in addition to a 
— setup, is average eyesight, intelligence and 
arithmetic. 

As shown above, the work was placed under the 
Monochromatic Light, upon the work and gauge 
block—and cnvenell be the optical flat. The light, re- 
flected back to the operator, by the top and bottom 
surfaces of the optical flat, creates interference bands, 
representing height intervals of 11.6 millionths of an 
inch. So that from the center of one dark band to the 
center of the next, the level of the work has risen or 
fallen 11.6 millionths of an ineh. The bands, simply, 
are a contour map of the surface. This fact, in a 
simple mathematical formula, is sufficient to explain 
all the shop uses of optical flats, and give the work 
measurement, quickly and accarately. 

No longer, however, can ur dealer give you 
Wrigley’s S pee Gum. Today, under present 
conditions, t roduct cannot be manufactured up 
to Wrigley’s quality standards. To protect consumer 
and dealer ali ~ the makers of Wr ley’s S pearmint 
have decided to keep the quality hte s Spear- 
mint wrapper empty. Remember this wrapper, it 
means chewing gum of finest quality and flavor. 


You can get complete information from 
Acme Scientific Division of Acme Industrial Co., 
200 No. Laflin St., Chicago 7, Ill. 


































The Monochromatic Light. 

















Optical Flat. Surface of Work, 
Interpretation of bands on 
truly flat surfaces. 


z-70 





To the Engineer, Physicist 
or Chemist Who Seeks 


A PERMANENT JOB 


F YOU are an engineer, physicist, or chemist now working for a company 

whose war contracts are terminating there may be a permanent job for 
you with one of the leading instrument manufacturers. Most of these com- 
panies are still working full time on war work. As soon as their war con- 
tracts are completed, postwar projects will be ready for action with plenty 
of opportunity for creative development work. Interested? Write Employ- 
ment Service, Instruments Publishing Company, 1117 Wolfendale St., Pirts- 
burgh 12, Pa., giving complete professional and personal data. U.S.E.S. 


consent and release statement will be required. 


Tbs ts a0f the advertisement of any manutacturer but a notice trom The Instruments Publishing 
Company 45 a service to tts readers. Names will b¢ made available te prospective employers, T bere 


will be mo charge to applicants or te prospectsve empieyers. 
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Control and the Multi-t. 
this combination, the oper; 

the load to any one of the 

or, by turning a knob, to 
the full range. (4) An Int 
This provides automatic se 
ta a large number of pos 
of a comparatively small 

buttons, Normal accuracy o 
be as close as 0.01° of or 
devices are light in weight 1] 
and depend entirely on e! ym 
principles. They are built 1 iny 
characteristics, and their r ‘ 
tion indicates many desiral ppl 
in the industrial, marine, air 


tronic fields. — Remote Cx 1 Divi 
American Type Founders, In 11 W 


St., New York 18, N. Y. 


Plug Gages of New Forms 


New “Dubo Gage” is a new 
checking gage of the fixed 
claimed to “reveal more abou 
conditions of a bore than an 





eden 
of plug gage.” Small sizes, fron 


1.510” diameter, have the “go” 
go” gaging members attached 





posite ends of a light-weight meta! h: 
larger sizes, from 1.510” to 6.010” di 
are single-end gages, individually 
nn palm-fitting plastic handles. 





























“ton \) 


om \ 











WY 


Upper diagram: Head of “DuBo'’ gage with 
relieved sections and chamfers which permit 
gaging close to bottom of deep blind bores 


Center diagram: Progressive type 
gage for gaging ‘‘go” and ‘“‘not go’’ 
sions of through bores at a single pas 

Lower diagram: Cross section showing 
spherical section and chamfers. 


utilize a new color identificatior 
said to eliminate fumbling, wast: 
and risk of errors in choosing Pp! 
“Go" members are marked wit! 
band of green enamel under a t! 
plastic ring; “not go" members 
larly identified by red bands. H 
the double-end gages also carry ¢ 
ing dots of color. Gage head is a 
thin disk which is a section of : 
making contact with bore walls 
instant and point of bore gagi 
chamfered sections, diametrically 0} 


“DuBo” 
iimen- 


ellef, 

























































































» it possible, by slightly 
enter gage into bores 
of marring highly-poi- 























_ Positi :. A gage without chamfer 
ting be insert a bore only a compara- | ‘ 
a Chey net “DuBo” can be used to 
AA. oo is handle need be tilted | a 
b vn - ioes not touch bore walls. | 
Ot a = members also permits | e 
Oning tl .lmost to bottom of blind | : 
“a ac i section makes possible | 
aon he isp f deep blind bores. Cham- . 
ny MM edge an additional function in | : 
oO ne t .way foreign material from | 
a d thus helps to prepare a | 3 
> Plicatig Sard yr accurate gaging. In use, | 
cn, oa portion of gaging surface | : 
1 Wy Aes with surface of bore walls. | : 
' the Gage” may be introduced 
bores aller than its diameter, it ™ 
jes ins for checking out-of-round- | 
= und r, even when these conditions | e 
Forms sans /fl inimum side of the tolerance | P 
fae smalle an the “go” dimension. It is | 
nit sequel possible to check a back taper - 
a » part ‘+h the conventional fixed-limit . 
hia: e coul yt enter and to discover faults 
= sh conventional plug gages might bridge. ‘ 
jcht of new gages is a fraction of weight 
equivalent plug gages of conventional ° 
2 Thickness of both members of a i“ 
iple-end “DuBo” is the same, giving 
n balance. Gage members are of highly . 
ed, special alloy steel. It is claimed | 
: wear is negligible and that the “DuBo” | ® 
b outlast chrome-plated conventional plug | . 





bes, Price is said to compare favorably | e 
that of ordinary plug gages.—Stand- | e 
co therhtaente |... INOW Available...- 





Tenite Handles for . in Televiso Series 200A 
Sapphire Gages : 








j ixagonal Tenite rod stock produced by V acuum T u b e V ° | tme t er 
. 4, fptinuous extrusion forms the handles of | ° 
aa y sapphire plug gages. Jewel-like trans- 
al ent red plastic serves as a complement TELEVISO, pioneering in the production of measuring apparatus for the 
mounts € phire “go” and “no go” ends. ° SONIC to UHF SPECTRUM, has specialized in building dependable Vacuum Tube 
th ul h appearance of gages commands prop- | , Voltmeters. 
a eatment which further prolongs their | en 
Hexagonal Tenite handle keeps gage | e A necessity wherever dependable voltage measurements within the range of 7 cps 
ling on a flat surface. Exception- | to 500 megacycles are required—the Televiso Series 200A VT Voltmeter is highly 
y light in weight, it makes for a sensi- | ® accurate and stable. 
e touch and fine gaging. Being low in | e 
a rmal conductivity, it does not readily FEATURES: 
pnsmit heat from operator’s hand. Both | ® ¢ k 
nite and sapphire parts being non-mag- | SUPERSENSITIVE RANGE—the lowest readable voltage is .05 volts on a maximum 
gage may be used without interfer- | e scale range of .5 volt. 
fe near magnetic chucks and steel gaging | @ — FIVE VOLTAGE RANGES—.5, 2, 15, 0, 150—spread full scale on a 414” meter 
ers. It is possible, because el the dial for easy reading. Accuracy of readings are 2% full scale; middle scale accuracy 
, silience and toughness of Tenite, to ° : 
} | is 5% or better. 
—— re the sapphire parts to the handle by | < 
Poa, \ Beans a split threaded bushing with | PROBE CONSTRUCTION—detachable probe to eliminate cable wear; easily dis- 
\\JBBRking nut. Lettering and gage specifica- | e mantied for tube replacement or for soldering to tube terminals for measurements 
S i engraved on the handle, buffed, | in the 250-500 MC region; flat 14” wide brass terminals connect to input to make 
eled. Next to diamond, sapphire | ° easy soldering to test or work piece; for low frequency work up to 100 MC, remoy- 
rdest substance on the mineral e able banana plugs are spaced +4” center to center for use with standard jacks. 
Sea, Sener, Foe MECHANICAL CONSTRUCTION—of aluminum throughout; panel and cabinet 
ied, with no wear allowance required. | are 4” thick (cabinet is dural.) ; subchassis is 4” and spaced off the panel by 
pohire is not affected by any chemical e studs to simplify servicing; all components are fastened to sub-chassis. 
encountered in gaging. Sapphire . ELECTRICAL CONSTRUCTION AND CIRCUIT—Series 200A utilizes the finest 
es stand up well under ordinary shock components throughout and carries a two year guarantee. The circuit is a stable 
handling in use, Since they are not sub- . plate circuit rectifier. No diode input tube is used. The plate circuit rectifier type 
— t to burring, it is impossible to gage e makes available higher input impedance at all frequencies. No shorting of input 
ona probe is required for zero adjustments. All zero adjustments are made once and 
mi * remain constant. A panel adjuster is available to make the unit usable without 
)yBo” “ heating up time. All filament and plate voltages are transformer and tube regulated. 
_ P BUILT-IN CALIBRATION VOLTAGE—AIl umits have a jack which produces a 
relief, constant 6.3 volts for standardizing. This is the regulated filament voltage. The 
e sensitivity can be adjusted without tools in the event tubes are replaced in the field. 
| The Series 200A will operate satisfactorily from any source of voltage from 95 to 130 
| @ volts a.c. Line voltage surges are not observable during use. 


SIZE—14”H x 914” W x 7144”D. Guaranteed 2 years. Price $170.00 F.O.B. Chicago. 
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REGULATED POWER SUPPLY 
180-300 volts Type PS-2 


For a simple, efficient, economical power supply to replace messy, 
space-consuming, expensive batteries install a modern G-E Reg- 
ulated Power Supply. Extremely useful where d-c power is re- 
quired to operate electronic devices in research or industry. 
Provides a stable d-c voltage regardless of moderately large or 
rapid changes in the a-c supply voltage. Other regulated power 
supplies available in various ranges. Write today: Electronics 
Department, General Electric, Schenectady 5, New Yark. 

Electronic Measuring Instruments 


GENERAL €} ELECTRIC 


164-D6 
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parts inaccurately as a _ t of ur 

damage to a gage. “No El asa 
has yet worn out.” Compl aoa 
are available from 


Ill. Sapphire plug gage h 
ed by Sandee Mfg. Co., 
Tenite used is a cellulose 
product of Tennessee 
Kingsport, Tenn, 






Panel-mounted R tameter 
New Schutte & Koerting Pane)., 
Rotameter is designed to ar r the o 
ing need for panel centrali; N of ing 
ments that indicate pressure, flow 


iture, etc., and offers several 
Although instrument itself 
S-K Universal Rotameter, the panel- 
frosted glass window wit 
aperature and 
in the panelboard, with the Rotameter s 
ported directly behind, Provision is 1 
for adequate backlighting and ly 1 


is |} 


has a 


clear-glass is installed ff 


tenance accessibility.—Schutte ¢ Koert 
Co., 1169 Thompson St., Philad: 
Penna. 


1- and 2-kva. Voltage Regu 
New “4101” and ‘4102” od 
“SECO” automatic voltage regulator 
ratings of 1 kva. and 2 kva. respe 
Although these new models aré 


lata 












light-weight, basic design of lar: 
regulators is incorporated: Th) 
circuit .controlling a variable t 
to maintain a constant output 
gardless of variations in input 
output load current. Regulators are 
affected by changes in power! 
load and there is no distortior 


















Sappl Sie able 
vision, Elgin National w Oe : il 
























mounting regulators in 
these new models are 
rack panel; for table 
regulator is housed in 

and cabinet types are 
tmeter, ‘on-off’ switch, 
knob and output voltage 
inted on front panel for 
Superior Electric Co., 


Hand Tachometer 
“M i” Tachometer can be op- 
juarters by lightly pressing 


s so designed and construct- 


- 


that normal machine vibrations do not 

ere with readings. There is no internal 
of any kind. Double-range scale: 
side button to change’ ranges. 
meter can be furnished with wheel 
alle asuring surface speeds. Overall body 
eter gmmensions: 254” X 27%” X 5”.—Chicago 
trie Tachometer Co., 800 North Clark 
Chicago 10, Illinois. 


& Koer ener 


Pressure Switch 
New “Hi-Pressure Switch” is described 
” | . pressure detector particularly adapt- 
“gu atd be for hydraulic systems for controlling 


odels lraulic pressures and cutting off circuits 






rge loads. This switch is capable 





Sat serg-11e 
Comy; ny 


“4 
me 





“SEC 


ron tw 


| AAunouncing...a series of High 


i shaft against revolving or | 


termined pressures, and for con- | 




































Vacuum Diffusion Pumps for 
Industrial Use 





THE VMF SERIES of all-metal pumps embodies an entirely new 
application of the fractionating, self-conditioning principle. Six dif- 
ferent sizes, varying in their range of pumping speeds, make availa- 
ble a model which will fit your particular problem with maximum 
efficiency. Sturdy in construction, these pumps meet the exacting 
demands of industry for compact, reliable units, capable of reaching 
pressures of 10° mm. of mercury or lower. 


The VMF oil diffusion pumps are suitable for use on automatic 
exhaust machines, electron microscopes, continuously evacuated 
X-ray tubes, and a variety of electronic devices and production 
units. They are also suitable for laboratory and other vacuum sys- 
tems of moderate size where an inexpensive metal pump may be 
effectively employed. 


CHARACTERISTICS | VMF 2 VMF 5 | VMF 10 | VMF 20 | VMF 50 | VMF 100 
Speed (L/sec.) ....| 2 5 10 20 50 100 
ee errr 3%" 54" - pl I" 1 1444" 
WIN «sss cate 242" 2%" 37%" 5%" 6%" 7Vs"' 
Required fore- 

pressure, microns. . 100 100 100 100 100 150 




















Ultimate vacuum 1 x 10-6 mm. Hg with Octoil 


For details concerning these pumps, as well as 20 other types of diffusion pumps, low- 
vapor-pressure fluids, greases, vacuum gauges, control circuits, and other items for high- 


vacuum technology... write Vacuum Equipment Division. 


The VMF series... 


4 sizes, air- or water-cooled 


2 sizes, water-cooled only 











\DP’ Be ie kee Te 


ING Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 


HIGH~\/ VACUUM 
HEADQUARTERS ROCHESTER 13, N. Y. 
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COMPACT: 
“4 IN HIGH 

2, IN DEEP 
2%) IN WIDE 



























| Post-War 
Clock Movements 


CHELSEA 


Our production of special clock 
movements and clockwork mechan- 
isms for recording instruments must 
wait until this war is won. Meanwhile, 
we would welcome the opportunity 
of working with you in developing 
your post-war designs. 

Remember, Chelsea has been mak- 
ing special movements for recording 
instruments for many years. 





CHELSEA 
CLOCK COMPANY 
385 EVERETT AVE., CHELSEA 50, MASS. 




















WEIGHT: 
t'/, POUNDS 












Standardized Special 
MOTORS and 
Gear Motors 


As a result of 30 years specialization in the design 
and manufacture of specia] motors and gear motors 
of from 1/3000 to 1/8 h.p., Speedway has developed 
not only a vast store of ‘‘know how’’, but innumerable 
standardized units which can be assembled and wound 
in varying combinations to give shaded pole, shunt 
wound or series wound motors, engineered to exactly 
meet specified requirements of output, torque, space, 
speed and even cost. 

With these standardized parts and units, augmented 
by over 3000 different gear combinations, SpeedWay 
can often supply highly special motors and gear motors 
at standard motor prices. 

If you have a war or post-war motor problem, send 
for the SpeedWay Motor Catalog 

SAMPLE MOTORS OF TYPES NOW IN 
PRODUCTION DELIVERED PROMPTLY 
SPEEDWAY MANUFACTURING CO. 
1839 SOUTH LARAMIE AVENUE, CICERO 50, ILL. 
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of withstanding 3,000 Ibs.//».2 au 
with a range of adjustm trea il 
2,000 Ibs.; with a 20-Ib. ditt. ventiny 
Ib. pressure which increase opel 
at higher pressures. Elect; ‘oa 


this switch is 10 amps. ai og vaca 
Contact arrangement is s-; t. Me 
provided with either an An) eno) Z 
tion or a standard conduit neg “on 


5. 


connection can be either % Ye 
ard pipe thread. Switch 
mately 2 Ibs. depending u; 
fittings. — Pressure Switch 
Electric Co., 2700 Southport 
14, Illinois. 


i$ apprg 
the typel 
‘sion, g 


6, Ch 


Voltammeter 

New “Voltammeter Model 601” 
simultaneous readings of cur 
age to be taken. Contained 
compact case are an a-c. volt 


a-c. ammeter, ready for instant use, ; 
meter (at right) measures from 0.2 to § 


amperes in eight current ranges: 0-1, § 
0-10, 0-25, 0-50, 0-100, 0-250, 0-500. Vo 
meter (at left) measures from 30 to 4 
volts in three ranges: 0-150, 0-300, 0-6 


Voltmeter can also be used on direct ¢ 
rent at these ranges, An inserted prima 
current transformer with 8-ft. seconds 
leads facilitates measurement of current 
the 0-100, 0-250, and 0-500 ampere scal 
without subjecting instrument to. str 
magnetic flelds: user can locate the inst 
ment where it can easily be read, regar 
less of current transformer’s location. Ran 
selector switch on panel permits quick rea 
ing of currents in all eight ranges. Met 
case is provided with a carrying strap. Si 
of case 12%” X 91%” X 10”. Weight packé 
for shipment, 25 lbs.—Associated Resear 
231 South Green St., Chicago 7, I'linois 





Variable A-c. Voltage Source 






New “Powerstat Voltbox” provides 
convenient and easy method of obtainin 
variable a-c, voltage in laboratory, in main 
tenance shop and on assembly line; elim ahican 









nates bother and delay in collecting al 
setting up separate instruments when 500 
voltage other than ‘ine voltage is 
By connecting “Voltbox” to a single-pl 






€ avail 





arious 





ccordar 





e inst 





guaran ti 










escrib 






Rubicor 








ell as 







Standar 













2 Surge 
from , 


}  ntlal at 
Oy Ortions 


Headquarters for 
SPECIAL Crystals! 


The men of The James Knights Company have been 
designing and making special precision crystals 
since 1932. Their extensive experience with crystals 
for every conceivable purpose, coupled with an active 
participation in Radio dating back to 1913, is avail- 


able to you. These men are interested in your special 





crystal problems — they have the knowledge, equip- 
ment and research facilities to help you. Why not get 


them working on your special crystal problem today? 





* The ingenious Clarostat Se- 
ries 60 Hi-Voltage Coupler pro- 
vides either 3,000 or 10,000 











prima ; A | 
a : = fl volts breakdown insulation be- 
re 9c : ee: : tween the control proper and 
Oo. stra : Ne iss | e 2 
ue tat if its shaft and mounting. 
, Pegar 
‘deal | : 1% This coupler is in high-voltage cir- 
23. Met 4( | available with Claro- cuits such as televi- 
rap, Si | stat Midget Controls sion equipment, 
t pack | Series 37 (composi- cathode-ray oscillo- 
Resear, : | i Sai ake and graphs, and many 
) th ih eries wire- “hn 
iain Pblee f| wound). Also with uit epplice 


the large Series 58 
wire-wound controls. Neat. Unit mounts 
Likewise with Claro- as readily as usual 
stat multiple controls. control. And SAFE 


Especially desir- where high voltages 
able for controls used are involved. 


ubicon Wheatstone and Kelvin Bridges . 
¢ available in a number of types to suit at ax 
rious applications. All are made in . 
cordance with the highest traditions of é 

ue i”; | *Submit that problem... 


i¢ instrument maker’s art and are fully 


uaranteed, If it has to do with resistors, controls 


or resistance devices, send it to us for 





Described in Bulletin 100 which also lists e = engineering aid, suggestions, quotations. 
ubicon Resistance Boxes and Shunts as rod ie 

ell as NBS and Reichsanstalt Resistance 
Standards. 





Copies available on request. 





i 


RUBICON COMPANY wELe@ek ee 
‘ectrical Instrument Makers EQUIPMENT & SUPPLY CO. 


Ridge Ave, a; = 
. e. at 35th St. Philadelphia 32, Pa. toe ism Mee week 01.4 Riese an _ = 
(nM ND ROR mR am cmRt tS CLAROST ” .* ° 7 Brook! ’ ° 
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AS THIN AS .005— 


IN COILED-STRIP FORM 


THIS NEW DEVELOPMENT is now available for production 
applications from Burgess rolling mill facilities. It can be sup- 
plied in widths from 34” to 5” and from .010” to as thin as .005". 


COMPLETE INFORMATION — technical specifications, cost 
figures, sample strip, and the answer to your problem—is 


available free in new folio. 


Sample on request. Write Dept. 


M-5 


BURGESS BATTERY COMPANY 


outlet, an output variable from zero to con- 
siderably above line voltage can be obtained. 
Accurate voltage setting is assured by an 
easily-read 1% voltmeter. Beside ‘‘Power- 
stat” variable transformer and voltmeter, 
other features are a dial light, output re- 
ceptacles, binding posts, and an input cord 
and plug. A circuit breaker mounted on 
front panel prevents over-loading, also 
serves as an “on-off” switch. Two type 
numbers of “Voltboxes” prefixed with the 
letter “U" show that the models described 
are unregulated; these are “Model U-1000” 
which operates from a 115-volt line to de- 
liver an output variable from 0 to 135 volts 
at 7.5 amperes; and “Model U-800”" which 
has twice the voltage rating and an output 
current of 3.0 amperes. When incoming line 
voltage fluctuates to the extent that it is 
impossible to set and hold the voltage to a 
prescribed value, “R-500 Regulated Volt- 
box” is recommended. It is similar to un- 
regulated type except that a voltage sta- 
bilizer is included. This means constant 
voltage at any value of output. It is de- 
signed for operation on 115-volt lines with 
a maximum output of 500 va. — Superior 
Electric Co., Bristol, Conn. 


Medium-duty Power Switches 

New “J switches for power ap- 
plications are available from stock in one 
to five sections, with shorting or nonshort- 
ing type contacts. In addition to complete 
units, sections and indexes are available 
separately for individual assembly in any 
desired combination. Switching combina- 
tions for the present are one-pole, 17 posi- 
tions (18 positions, continuous rotation, 
with eighteenth position “off’’) and 3-poles, 
5 positions (6 positions, with sixth posi- 
tion “off.”) All units furnished with ad- 
justable stops for limiting the desired num- 
ber of positions. Switches have single-hole 
bushing mounting. In addition to this, tie- 


Series” 
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FREEPORT, ILLINOIS 


rod extensions at both front and rear of 
switch to serve as locating keys and to 
offer additional support in mounting. Lock- 
nuts, lockwashers and a 214” bar knob 
furnished with each unit. Bar knob has 
double set screws for secure mounting to 





shaft. Units have a double-roller index with 
minimum life operation of 25,000 cycles. 
Contact buttons are solid silver, and the 
terminals lug type. Switch is rated at 7% 
amperes at 60 cycles, 115 volts. Minimum 
voltage breakdown between critical points, 
3000 volts rms. Stock items are to be fur- 
nished with cadmium-plated, steel and brass 
parts, but units can be made special in 
non-corrosive metals and steatite parts can 


Readability to 1 RPM per division. Guarante 
accuracy well within Y2 of 1%. Indicates Rp 
directly on the dial without any calculation 
over a fixed period of 6 seconds. Negligit 
torque. Two models with ranges 0-1000 Rp 
or 0-10,000 RPM, each suitable for doyb 
rated range. 


Write for bulletin No. 715. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N. Y, 





be tropicalized to prevent fungus growth 
Centralab Div. Globe-Union Inc., 900 Fast 
Keefe Ave., Milwaukee 1, Wis. 





Fractional-horsepower 


Universal Motor 


New “SM-4 Fractional H.P. Motor” | 
said to provide maximum power per ouncé 
of weight and per inch of space with lon 
life and dependable performance for Signal 





Corps, aircraft and other militar 
ments and for a wide variety 
trial and domestic purposes. It is 
in 1/50-h.p. to 1/10-h.p. rating D 
sions: 3-5/16” diameter, 4-13 
height with rigid base 3%”. We 


Ibs. depending on rating and ‘ 
mounting. Motor may be woun = 
voltage from 6 to 250, is mad ” 


and series windings for direct cu 
made universal to operate on eit 
or alternating current. —Small M 
1308 Elston Avenue, Chicago 22, ’ 


rg. Int 


18. 














done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 


past 35 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 








Rugged! NevER NEEDS REPLACING... 


The new Drake No. 75AP (Un- 
derwriters Approved) is an out- 
standing addition to the Drake 
line of better Socket and Jewel 
Light Assemblies. The No. 75AP 
is rugged . . . never needs re- 
placement. Solder terminal de- 
sign makes connections abso- 
lutely secure . . . no danger of 
vibrating loose as with screw 
type terminals. No parts can 
rotate with respect to one an- 
other, nor can the bakelite hous- 
ing be pushed or pulled from 


the mounting tube. After once 











being assembled, the whole unit 
is one rigid piece. Designed for 
110 volt circuits, Special Resistor 
adapts it to 220 volt circuits, if 
desired. 


Write for full details on the No. 
75AP, and on the Drake S6 
Lamp Remover. Anyone who 
maintains or installs large num- 
bers of S6 Lamps will find this 
remover a great convenience. 








e z 
The New 
Illustrated ‘ —_ s 
G bulletins 
varant acl 

dicates RP | free. 

calculatic 

+ Negligib 

)-1000 RP 


for dott The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 


DRAKE MANUFACTURING CO. 


1712 WEST HUBBARD STt., CHICAGO 22, U.5.8 














Bas DYRO optical PYROMETER 


SAVE TIME AND 
MONEY! 


M ” ( 
- | By using PYRO, a self- 


per Ouneontained, DIRECT 
with long READING, sturdy 
for SignalfM@unit made to stand 

rough use. It is abso- 


Philadelphia 
Merc-to-Merc 
Thermo - Regulators 


Feature 





lutely accurate and 
dependable, and quick- 
ly pays for itself. 
Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or ‘ 
smallest stream; no [aoa 
correction charts, no sc td 
accessories, no main- [ 


Mercury to Mercury 
Contacts : Increased 
Contact Capacity : 
Sensitivity within 

0.1 °F. Exceptionally Long 
Life and rt : No 
a ee Oe Arcing : No Oxidation : 
cial “FOUNDRY Temperature Lag Re- 
a fare Gene duced Temperature 
Ranges adjustable to 





The Philadelphia Thermometer Go. 


Sixth & Cayuga Sts. Philadelphia 


standard ‘catibented ae . PROTECTED and 
Tange, a red correc- 3 700 F. UNPROTECTED 
tion i = * TUBULAR SLIDE 
ing TRU POUT ee 
and POURING TEM- 
PERATURES of Philadelphia Merc-to-Merc CONTACT RHEOSTATS 
oo at oe Temperature Controls and WITH SELF-LUBRICATING 
open, Mercury Plunger Relays CONTACT BRUSHES 
Stock ranges 1400° F. to 5000° F. ° ADJUSTABLE 
Write for Catalog No. 80 RE TOR 
Immediate Delivery for Defense Plants SIS Ss 
THE PY 
E PYROMETER yA dgeamarail co. PROMPT SHIPMENTS 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 
In Canada, Sales and Repair Laboratory: 
Dominion Flow Meter Company Limited 
Toronto and Montreal 








WRITE FOR CATALOGUE 
No. 104, 


Oldest Thermometer Manufacturer 


in Philadelphia 








REX RHEOSTAT CO. 


BALDWIN, L. 1., N. Y. 
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CLEVELAND. 

At the May 25, 1945 meeting of the Cleve- 
land Instrument Society, the officers elected 
for the year 1945-46 were installed. 

The officers are as follows: Mr. Wm. 
Sachse, Head of the Instrument Department 
of Standard Oil Co. of Ohio, Chairman; Mr. 
Otto Heyman, Meriam Instrument Co., Vice 
Chairman; Mr. A. J. McCullough, Field 
Engineer Brown Instrument Co., Secretary ; 
and Mr. Mandel Estrin, National Advisory 
Committee on Aeronautics, Treasurer. 

The outgoing officers will act in an ad- 
visory capacity with the new executive com- 
mittee during the coming year. 

—WARREN A. STUBBLEFIELD 





HARTFORD 

The Hartford Society for Measurement 
and Control concluded this season’s activi- 
ties with our May meeting at which Mr. 
Willis F. Hickes of the Foxboro Company, 
Foxboro, Mass., gave us an interesting talk 
on “Temperature Measurement and Con- 
trol.” 

We have aiso had our election of officers 
with ¢the following results: Chairman: 
Stanley G. Johnson (Johnson Gage Com- 
pany); Vice Chairman: William H. Gourlie 
(W. H. Gourlie Company); Secretary: 
Gustave L. Manke (Veeder-Root Company) ; 
Treasurer: Robert D. MacGregor (Whitney 
Chain and Mfg. Co.). 

Similarly, the president has appointed the 
following Committee chairmen: Constitu- 
tion and By-Laws: Joseph J. Ferri (Amer- 
ican Bosch Corporation) ; Membership: Carl 
W. Moeller (Pratt & Whitney Division) ; 
Publicity: Archie McDougall (Pratt & 
Whitney Aircraft); Entertainment: Alford 
H, Johnson (Pratt & Whitney Division). 

Advisory Committee: Raymond K. Hell- 
man (Connecticut Telephone & Electric Di- 
vision) ; Steven J. Zelle (Bridgeport Thermo- 
stat Co., Inc.) ; Donald E. Anderson (J-B-T 
Instruments, Inc.). 

—G, L. MANKE, Secretary 





KANSAS CITY 

At the May 22 meeting of the Kansas City 
Industrial Instrumentation Society, the re- 
port of the first meeting of the Instrument 
Society of America which was held on April 
28 at Pittsburgh was read to our member- 
ship. It was announced that our society had 
already sent the required $10.00 initiation 
fee and that we were one of the charter 
sections, 

Karl R. Bobb of North American Aviation 
presented a fine basic lecture on the theory 
and application of the various types of 
voltmeters, ammeters and wattmeters. 

Our Quiz Kids, R. B. Cook of Westing- 
house Manufacturing Company, Walter 
Brauer of Phillips Petroleum Company, and 
Roy Carns of. Sinclair Refining Company, 
were finally “stumped” on the question 
asked by George Agin of Sheffield Steel Cor- 
poration. However, Karl Bobb came to their 
rescue and will see that George’s question 
is answered to his satisfaction within the 
next few days. . 

Lester Johnson introduced Clayton Dial, 
Personnel Director of Sinclair Refining Com- 
pany, who showed us a swell sound picture 
on the “Derelopment of the Oil Industry.” 
In addition, Clayton showed several news 
shorts and a picture with Bob Hope in 
“Command Performance.” 

It was announced that our last meeting 
before summer would be a dance at the 
Santa Fe Hills Country Club with Earl 
Coleman's orchestra. This will take place 
Friday night, June 22, rain or shine, from 
8 to 12 midnight. Members are urged to 
attend and bring their guests. A good time 
for all is assured with R. B. Cook acting as 
our M.C. W. A. REICHOw, President 
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LOS ANGELES 

The May regular meeting of the Cali- 
fornia Instrument Society was held on the 
evening of May ist at the Chapman Park 
Hotel in Los Angeles, 

The speaker of the evening was Mr. Sam 
Levin, of Louis Levin & Son, who gave a 
talk on the manufacture of Jewel Ring 
Bearings. Mr. Levin covered in detail every 
step in the manufacturing operation from 
the rough blanks of synthetic sapphire to 
the finished mounted bearing ready for the 
instrument manufacturer to install. The talk 
was profusely illustrated by blackboard 
sketches, at which Mr. Levin was very 
proficient. 

Following the talk, a reel of sound film 
was shown through the courtesy of the New 
Departure Division of General Motors Corp. 
on “The Care and Handling of Micro In- 
strument Bearings.” 

The dinner was attended by forty-one, 
with over sixty members and guests being 
present at the technical meeting. 

—M. D. PuGu, Secretary 





PITTSBURGH 

The May 28th meeting of American So- 
ciety for Measurement and Control was at- 
tended by fifty members and guests at din- 
ner and one hundred at the _ technical 
meeting. 

Mr. P. G. Exline served as chairman and 
called for report from the Nominating Com- 
mittee which was submitted by M. S. Jacobs, 
chairman. The nominations are as follows: 

President, Paul Exline; vice president, 


#9 


[Sutsteabect-sclmbetelest-tal © 


Sam Prince; secretary, I. { 
treasurer, C, E. Fry. 

Council, 2 yrs., R. J. S. P 
cio); 1 yr., J. G. Kirkpatri 
Powell; 2 yrs., C. L. Huffma 
Knapper; 1 yr., R. M. Kondi 

Mr. Rimbach reported on ‘ 
tion for Tomorrow” Exhibit. 
ment was made stating thai 
would be postponed until Feb 

The speaker for this meetir 
Heinz, Consulting Engineer ar 
a program of pneumatic inst 
opment for the Cochrane Co: 
discussed the “Comparisons 
ance and Position-balance Con‘ 
ism.” He stated that proporti 
lers “follow up” a change in 
force from the measuring mear 
ancing change in another posit 
They can thus be classified 
balance” and “force-balance” de, 
versal force-balance pneumati 
explained and illustrated by sl 
photographs showed a novel pn 
strument for transmitting the p 
rotameter float. The output air p 


be used by receiving instruments fo 


eating, recording and controllin 


force-balance principle has also br 


in a new recorder-controller of 
tographs were shown. A highly 


strument, this recorder-controlle: 
features which are custom 
vided by corresponding equipmer 
ditional advantages which arise 
force-balance principle. One of th« 
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World of the future. 


June 


ALBERT F.. SPERRY, President pro («m 


A Message from the I.S.A. President pro tem 


HUBBARD ENGINEERING COMPANY 
225 N. Michigan Ave., Chicago 1, Illinois 


1945 


The pro tem Officers and Council of the Instrument Society 
of America, and the Delegates selected by the various Local 
Sections, have been given two objectives: First, to establish 
the permanent organization of the Society and to transfer the 
management to the duly elected Officers at the earliest possi- 
ble date. Second, to learn the wishes of the members of the 
Society and translate these into a policy which truly expresses 


In order to formulate policies which are truly expressive 
of the desires of the Membership, we will need your help and 
advice. Your Officers will attempt, during the next several 
months, to discuss these questions personally with as many 
of the Sections as possible, but we hope that every Member 
will express, either personally to visiting pro tem officials and 
to his own Delegates, or by writing to us, just what he hopes 
the Instrument Society of America will do for him and (or 
the Instrument Fraternity generally. 

We invite you, therefore, to help in the formulation of ‘he 
policies of your Society, and in the establishment of the basic 
policies and traditions which will help the Instrument Men 
of our country assume their proper place in the Instrum 
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The STEINLITE One Minute 
Moisture Tester 


IN MAKING 





Moisture Lests? 


Ease of operation is as much a feature of the Steinlite, One 
Minute Moisture Tester, as speed and accuracy. It is as easy to 
use as tuning a radio. No previous experience is needed to make 


fast, accurate tests. 


About all you do is weigh out a sample, pour it into hopper, 
press a button, compare the meter reading with a conversion 
chart, and you have the answer. Exact results can be obtained in 


one or two minutes . . . and that is a tremendous saving compared PS ee en 
. ° H pedance principle . . . and is calibrated 

to 30 minutes or more required by old-fashioned methods. caulel. ak afield anteater ands pradut. 
‘ It is used on a great variety of products. 


OUR ENGINEERS WILL CHEERFULLY HELP YOU SOLVE YOUR MOISTURE TESTING PROBLEMS. 


644 BROOKS BUILDING 
CHICAGO 6, ILLINOIS 
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INSTRUMENT 


SOCIETIES 


CALENDAR 











City, Society and Secretary Date Place __ Subject Speaker 
Atlanta, Georgia Society for Robert E. Geminert, P.O. Blue Flame Room, 
Measurement & Control Box 1714, Atlanta Atlanta Gas Light Co. 
Baltimore Baltimore Industrial In- J. J. Seglets, 35 S. Potomac Engineers Club, 6 W. 
Maryland strumentation Society St., Baltimore 24 Fayette St., Balto. 
Chicago, Chicago Society for A. J. Butler, c/o IHC, 2626 M&M Club, 237 
Illinois Measurement & Control W. 31st Blvd., Chicago Merchandise Mart 
Cleveland, Cleveland Instrumenta- A. J. McCullough, Minne- Cleveland Engineering 
Ohio tion Society apolis-Honeywell, 5005 Euclid Society 
Ave., Cleveland 3 oes 
Detroit, Instrument Society Cliff Sackett, Chrysler Eng’g 
Mich. of Detroit 12800 Oakland Ave. Det't oe 2 a Se, 
Fort Worth, Fort Worth Electronics Ralph Ely, 1116 E. Arlington, Jume 214? Texas Hotel, Fort Worth High-frequency Heating J. L. Caudry, Texas F 
Texas Clu Fort Worth a. 
Gulf Coast Gulf Coast Instrument T. H. Pierson, 3030 Roberts 
(Texas) Maintenance Men’s Ass'n St., Beaumont, Texas 
Hartford, Hartford Society for Gustave L. Manke, c/o Veeder- Bond Hotel 
Conn. Measurement & Control Root, Sargent & Garden Sts. 
Kansas City, KC Industrial Instru- Gordon H. Burke, 1527 Broad- June 22 Santa Fe Hills (Not a technical meeting but a DANCR) 
Missouri mentation Society way, Kansas City, Mo. Country Club 
Los Angeles, California Instrument M. D. Pugh, 541 South Melody Lane, 
Calif. Society Spring St., Los Angeles, Calif. Los Angeles 
Newark, Society for Measurement H. L. Close, 831 Dixie Lane, Essex House 
N. J. & Control (New Jersey) Plainfield, N. J. 
New York, New York Society for H. L. Hildenbrand, 206-07 June 268) Columbia U. Men's Faculty The Air Position V.R.K 
N. Y. Measurement & Control 33d Ave., Bayside, L.I., N.Y Club, 400 W. 117th St. Indicator Pioneer | 
N. Indiana Northern Indiana Soc. for K. M. Frame, 25 Ruth St Lake Hotel, Gary . 
Measurement & Control Hammond, Indiana 
Philadelphia, Philadelphia Society for G.E.Gress,c/oATC,34E. | June 208) Engineers Club, 1317 __— Notes on control of H. PF. Moore, Standa 
Pa. Instrumentation Logan St., Philadelphia Spruce St. refinery processes Devel. ¢ 
Sept. 198 (To be announced) T. F. Rol 
Corning ¢ 
Pittsburgh, American Society for L. M. Susany, c/o Carnegie Sept. 248) Roosevelt Hotel Electronic instruments D. M. N 


Pa. Measurement & Control 
St. Louis, St 


Louis Society for 





Institute, 4400 Forbes St. 


Gus Holubeck, Union Elec- 


Diana Sweets, 188 Bloor 
St. W., Toronto 


Interior Dep't Auditorium 


Bureau of Standards, Wash'n 


for process control Foxboro ( 





HICAG! 














June 25. West Mound Methodist 


j Mo. Instrumentation tric Co., Venice, Ill 
Kingsport, Tennessee Section, C. F. Palmer, 2924 J. C. 

__ Tenn. I. Ss Hwy., Kingsport 
Toronto, Canadian Society for T. C. Agnew, Minneapolis- 
___ Ontario Measurement & Control Honeywell Reg. Co. 
Washington, Instrument Society of W. A. Wildhack, National 

- D.C. Washington 
Whiting, Whiting Instrument Lloyd Clouse, 7344 Dante 

Men’s Guild Ave., Chicago 19, Illinois 
Wyandotte, Instrument Society of D. J. McCloskey, 116 Oak 
Mich. Wayne County 





(A) Meeting at 7:30, no dinner 


St., Wyandotte, Mich. 


(B) Dinner at 6:30, meeting at 8 


Church 
(C) Dinner at 7, 


Three discussion 
leaders 


(D) Meeting at 8, nod 


Flowmeters—Panel 
Discussion 









meeting at 8 





relays was demonstrated as a pressure am- 
plifier, capable of amplifying small input 
pressure changes by factors which are read- 
ily adjustable from unity to well over 1000. 
Some of the numerous potential applications 
of this amplifier were described. 

Through the courtesy of the George Gor- 
ton Company of Racine, Wisconsin, a sound 
motion picture in color entitled “An Exact 
Duplicate” was shown which featured some 
of the lesser known applications of the 
Gorton Tracer Control Machines. 

This was the Jast meeting until next fall. 

—L. M. SusANy, Secretary 





TENNESSEE 

On Tuesday night, May 8, in the club room 
of the Recreation Building at Tennessee 
Eastman Corporation, Kingsport, Tenn., the 
Tennessee Section of the Instrument Society 
of America had its first meeting under its 
new name. (The former name was the Ap- 
palachian Society for Measurement and 
ControL) 

The meeting was strictly business and our 
president, Mr. H. L. Jankey, made a report 
on the national meeting held in Pittsburgh, 
April 28 and pointed out the advantages of 
being a member of the National Society. 
Certain points were discussed by the mem- 
bers and a unanimous vote was cast in 
favor of our entering the Instrument So- 
ciety of America as the Tennessee Section. 

Just before we were adjourned we also 
voted unanimously on having a special meet- 
ing and dinner on the following Friday 
night, May 12, at the Kingsport Inn, at 
which time we would have Mr. Ralph Clar- 
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Secretaries and Publicity Chairmen! 
Keep your group in the news even during the 
no-meeting months! Send Instruments reports of 


committee work, items about individual members, 
etc.—MFB 





ridge and Mr. Warren Gray of Taylor In- 
strument Companies address us. 

On Friday night, the 12th, Mr. Clarridge 
spoke to us. The subject of his talk was 
“The History of Control Development at 
Taylor Instrument Companies.” He began 
by telling us of the forming and growth of 
the companies and brought out the approxi- 
mate dates of each major development. He 
made sketches and pointed out the princi- 
ples upon which they function. He was very 
open minded in his discussion, reminding us 
that other instrument companies were doing 
similar work in the development of controls 
at the same time. Mathematical theory was 
cut to a minimum. General principles and 
practical applications were high-lighted. 

Members and guests who were present ex- 
pressed interest and no doubt were benefited. 

CHARLIE F. PALMER, Secretary 





WASHINGTON 

The 1944-45 season’s last formal meeting 
of the Instrument Society of Washington 
was held on May 15. Mr. George W. Cook, 
Chief of the Electronics Section, D. W. 
Taylor Model Basin, spoke on the Carrier 
Type Strain Indicator developed at the 
Model Basin, discussing specially-constructed 
strain gages, a novel bridge circuit incorpo- 













rating an automatic calibrator, and the 
plication to specimens. His talk was illu 
trated with slides and models, and brough 
forth lively discussion and questions, ind 
cating the general interest in the subjed ’ 
As a supplementary feature, a short fil 
was shown illustrating the Sperry Attitud 
Gyro Indicator. ° 
A report on the Pittsburgh organizations 
meeting of the Instrument Society of Amer 
ica was submitted by the President, M 

Darnell. —wW. A, WILDHACK, 
Corresponding Secrete 


70 
q 
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WYANDOTTE 

The Instrument Society of Wayne Count 
met May 28th. Our president, Mr. Baker 
ported on his work and findings as delegate 


to the meeting of Instrument Society @ 
America. We were glad to learn that W 
are one of the first fifteen charter membé 
groups. 

Mr. C. B. Moore of Moore Pr ts 
was the guest speaker. His topic was “The 
Pneumatic Null Balance System applied © 
Industrial Instruments.” There were slides 


and descriptions of applications to temper 
ture and pressure instruments, 
liquid level, remote transmission, 
positioners. Mr. Moore had some : 
on automatic control and was abl 





to clear 


away the haze on proportional respon, 
automatic reset and pre-act. ; 

The talk was very interesting 1 bene 
ficial. There were numerous questions dU" i 4. 
ing and after the meeting, and many & 


pressions of appreciation. 
JOHN MACPHERSON, Vice 


esident 
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Rule shows how small these 
tiny pinions are—yet tiny 
gears like these have a 
vital part in the success of 
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ll, Eclipe 1000 volts on 9 ranges. 1 
Beni ggolts to 1000 s on 9 rang PRECISION INSTRUMENT MAKERS & USERS: 
Also | The Teleoptic Company's exceptional engineering experience and modern facilities will 
| be of immediate help to you in solving many of the problems arising from today's 

Sonu MMHERMAL MULTIMETERS FOR A.C. requirements. 

an darc ee you have any product using tiny mechanisms which must operate with unfailing pre- 
; R ; Cision and accuracy, we can make them to your complete satisfaction. We have an 

Special Apparatus Built to Order | enviable record for delivegies on schedule. 


Bomb fuzes, in which pinions shown are used attest the dependability of Tel-air en- 


\AWSON ELECTRICAL | gineering. 


*Planes illustrated are _the 4-engine type which United has ordered for poste war service. 4 
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FIELD thermocouples meet the most 
rigid specifications of prominent in- 
strument makers. 
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He guessed... 
and lost! 


They say that successful race track gamblers 
never guess... 

There are no “odds” to compensate for a 
wrong guess when you're counting revolu- 
tions, or surface feet or yards of material or 
tons of output. . .. You need exact informa- 
tion, and a miss is as good as a mile. 

Why guess when Corbin Tachometers will 
do your counting accurately and continu- 
ously? Use them in your plant — install 
them as part of the equipment on your ma- 
chines — and let their facts improve your 
production and service. 


PA-3 


Call on us for prompt, complete information 
on Tachometers. They can be engineered 
to meet your special requirements. 


THE CORBIN SCREW CORPORATION 
The American Hardware Corporation, Successor 
NEW BRITAIN o CONNECTICUT 
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In this department we report new literature pertaining to Instrumentation, + 
manufacturers. To assist in the War Effort we urge readers to request ONL 
which will be of value to them. Use the coupon on the facing page. 
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M-151 


Film Processor. 4-page 814” X 
11” 


bulletin pictures and describes 16- 
mm. Model 11 reversal film processor 
which is self-contained when connected 
to electrical power, water supply and 
drain. Unit is operated in white light 
and is driven by top rollers with float- 
ing bottom elevators assuring threading 
ease and uniform tension. Solution tanks, 
cabinet, waterjackets, pipes bearings and 
shafts are all of stainless steel. Unit 
has a capacity of 15’ of reversal film 
per minute; 5’ of negative film per min- 
ute, at 8 minutes developing time; and 
20’ of positive film per minute at two 
minutes developing time. The Houston 
Corp., 11801 Olympic Blvd., Los Angeles 
25, Calif. 


M-152 Cathode-ray Oscillograph. 4- 
page 8%”x 11” bulletin pictures and 
describes Du Mont Type 208 oscillograph 
having a vertical and horizontal fre- 
quency range from 2 to 100,000 sinusoidal 
cycles per second and a voltage gain of 
2,000 times vertically and 43 times hori- 
zontally. Maximum deflection factor; Y- 
axis amplifier, at zero attenuation is 
0.010 r.m.s. volts per inch, X-axis ampli- 
fier 0.5 r.m.s. volts per inch. Bulletin 
includes information on cathode-ray tube, 
input impedance, input potential, power 
supply, sweep circuit, horizontal switch- 
ing, diagram of block circuit arrange- 
ment and diagram of input circuit. Allen 
B. Du Mont Laboratories, Passaic, N. J. 


M-153 Temperature Control for Cool- 
ants. 10-page 84%” x 11” Bulletin MAF-2 
describes “Airtemp” liquid cooler for 
keeping at a constant temperature the 
cutting oils and coolants which flow over 
work on machine tools. Airtemp Divi- 
sion of Chrysler Corp., Dayton, Ohio. 


M-154 Voltage Regulators, 4-page 814” 


x 11” Bulletin 116 describes and illus- 
trates new Types “116” and “216” volt- 
age regulators of 1-kva. capacity for 


115-volt and 230-volt inputs respectively. 


Output ranges are 0-135 and 0-270 volts 
respectively. By changing internal ter- 
minal connections, however, user can 


limit output voltages to input voltages. 
Superior Electric Co., Bristol, Conn. 


M-155 Dial Indicator Tester. 4- page 
8%” X 11” bulletin pictures and describes 
the “Clarkator” for checking dial indi- 
cators with sine bar accuracy. Instru- 
ment uses an inclined plane which meas- 
ures the tangent of the angle for test- 
ing. Can be easily operated requiring 
only four steps. Instrument checks clear- 
ance between bushing and spindle, fric- 


tion in indicator, calibration on dial, 
calibration of indicator for accuracy, 
back lash or gear clearance and indi- 


cator travel. Bulletin also includes speci- 
fications and operating instructions. Clark 


Instrument Inc., 10200 Ford Rd., Dear- 
born, Mich. 
M-156 Flow Meter. 8-page 8%” x 11” 


illustrates and describes 
Builders “Flo-watch,” a recording, indi- 
eating and totalizing mechanical flow 
meter for measuring liquids, steam, air 
or gas. Instrument measures flow through 





standard differential producers such as 





Venturi tubes, nozzles and orif 
also adapted for use with ison of 
nozzles, flumes and weir sulletiy 
cludes cut-away section Meas 
mechanism, and differentia 5 
lustrates diagramatically 
installations. Builders-Pr lence, | 
Providence 1, Rhode Islan em 


M-157 Pilot Valves for Hydraulic en’ © 
tems. 24-page 8144” x 11” illetin «aggre i 
illustrates and describes kerg : 
valves for use as the initi r sequammtion 
tial control of other valve eler 
in oil hydraulic power systems. Va) 
are available in rotary type either mite 
single or double units for manual, 
chanical and electrical operation. Ply 
er type available as roller 
operated. Bulletin also inclu 
tion specifications, types of ’ 
types of control levers, diagrams of 
ternal oil flow, functional] tails 
diagrams of typical installati 
Inc., 1400 Oakman Blvd., Detroit 32 
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M-158 “Faxfilm” Comparat®r Appa 
tus. 4-page 8%” X11” circu Diet 


and describes “Model Ci000’ Sstrun 
for surface inspection and 
using “Faxfilm” clear plastic 
method; one frame standard 
the other frame containing 
surface to be studied. Circu 
descriptions of hand viewer: pr 
jection kit, ete. Rex D. McDil iM 
field Road, Cleveland 21, O 


M-159 Vacuum Tubes. 32-) § 
11” “Taylor Tube Catalog d 
pictures and describes a num! f tudafiuo: 
now available for distributi at brom 
contains information on all t 1 toric 
factured by this firm in the pr« MR are 
new tubes developed as result war dM tions 
mands, technical information tran vari 
mitters, tube characteristics tid cipal 
and interchangeability chart i 
cludes price list and tube index 
catalog is available without arg 
local distributors of Taylor Tul 
district or it may be obtain: 
from the plant on prepayment of 20 





cover mailing costs. Taylor Tubes Ir a 
2312-18 Wabansia Ave., Chic 17 *-p 
M-160 Dynamic Pressure Gige. ‘2B oje\ 
xX 11” Data Sheet No. 110 pi eS WEE Soh, 
describes Trimount Dynami TeSsU in 
Gage used for making static and dynam 
ic pressure measurements tf the M 
ground or flight test work. C a sor’ 
with carrier system or equi! fo 8-p 
acceleration, vibration and st! meat equ 
urements. Gage utilizes prin: of aie tior 
impedance bridge, temperatur: ympel pre 
sation accomplished by mounti pedi ing 
ances in body. Sheet includes heme In 
tions and characteristics of ‘Trimounig™ in 
carrier system. Trimount Instr nt C tri 
37 W. Van Buren, Chicago 5, mo 
M-161 “Modern Precision.” 10-7: 
10%” X 15%)” issue (identified Vol. ae ay 
No. 1) of the L&N house org: hss i), 
diversified table of contents r the tri 
headings of “Metal Industries,” Proc 4;, 
Industries,” “Petroleum and © ramics we 
“Power Plant,” “Research, Teac’ ing “°RR ig 
Testing” and “L&N Publication».” A fe" 






e: Improved Tool Hard- 
Whole Shop; More Steel 


ping <a th Furnaces; Output of 
praw re Speeded; Kiln Opera- 
pe at , ‘hree Ways; Nitrate Plant 


ilysis; Micromax Record- 
i pH; Silica Brick Tem- 
ance Principle Applied 
surement and Control; 
fanpower. Leeds & North- 
1908 Stenton Avenue, Phil- 


i, 


eport at Mid Century.” 28- 
¢ ” brochure commemorating 
n of fifty years in business. 
v's growth is traced through 
895 to 1945 and many inter- 
elopments in the electrical 
i! ce with the history of this 
a such as the introduction of 
ect! hting into the White House 
y Pre nt Harrison in 1889, the im- 
of the pioneer equipment re- 
<-ray in 1904, the development 
he Jagabi” rheostat which was 
both ahe Arctic and Antarctic 
s by Admiral Richard E. Byrd 
nd m others. In the last few pages 
illustrations of “Megger’ insulation 
nd ohmmeters; “Frahm” vibra- 
i tachometers and frequency 
eters, “Jagabi”’ sliding-contact and 
ompression carbon rheostats; “Pointo- 
sither Bite’ lamps; “Jaeger’’ speed indicators 
nual dend “Jones” hand tachometers. The 
tion. Plygames G. Biddle Co., 1211-1213 Arch St., 





l@tir 
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Philadelphia 7, Pa. 






“Complete Heat Treat and Met- 
al Equipment Service.” 4-page. 
b 11” April 1945 circular of Gordon 
ervice, printed with filing tab, lists the 
quipment which this company is pre- 
pared to ‘supply and service. This list 
tor Appa overs furnaces and accessories, pyrom- 

' pictuleters and furnace instrument accessor- 
strum ies, testing equipment, sub-zero equip- 
ment, instrument charts, protecting 
ubes, thermocouples, thermocouple lead 


M-163 
lallurgic 




























8 y and insulators and pressure and 
vacuum gauges. Claud S. Gordon Com- 
pany, 3000 S. Wallace St., Chicago 16, 

! m1. ‘ 

Vv 

, M-164 Synthetic @ptical Crystals. 16- 
age 8” xX 10” booklet entitled “Reveal- 
92 ing New Worlds to Science” gives a brief 
Manu dest tion of the growth of lithium 
f tul fluoride, sodium chloride and potassium 
Catal@™@bromide crystals in the Harshaw Labora- 
n tories. The various steps in the process 


are well illustrated and these illustra- 
tions further show the equipment and 


trang various types of tools used. The prin- 

Ue cipal uses of the synthetic crystals are 
\lso ifMdescribed as being for prisms, windows 
lex. Thiand is in infrared spectroscopy. A 
narge numbe of these spectrographic curves 
3 in cag are wn. The Harshaw Chemical Co., 
direct 1945 Hast 97th St. Cleveland 6, O. 


M-165 Low Capacity Type Rectifiers. 








47 4-page. 844” & 11” bulletin describes and 

nae 8 illust tes with drawing and diagrams 

ves ane cieve? types of “Electrox” rectifier units. 

yoclauer Machine Company, 2060-80 Read- 
“Maing Rd., Cincinnati 2, O. 

me: M-166 Hydraulic Presses and Acces- 

| ae ’ries for Testing, Control and Research. 

nt “ie 8-pag 84%” xX 11” booklet describes 

_— equipment for lamination and fabrica- 

ea tion, extraction of oils and waxes, com- 

ompe"@™ Pression testing of heavy springs, test- 

" Ing to destruction of building material. 

in the machine shop for intrusion test- 

rimout@™ ing and broaching. For small scale con- 


ent C - . 
nt ¢ trol , 


experimental work on plastic 


molding, For testing of molds before 
10-pageme UTnit them over to production. Va- 
Vol. 5g "ous sizes for 3 tons to 30 tons shows, 
has age *!! being available with ground heating 


ier theme Platens with thermostatic control, elec- 
proces ‘Tical thermocouple type temperature in 
amica"M @icator, pilot lights and thermometer 
ng ania Wells. Laboratory Specialties, Inc., Box 
A tewmme 194 bash, Indiana. 
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TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 










direct to .0001” and 1 minute of arc 








Widely used to inspect work in progress and finished work 






To measure form tools, milling tools, drill 
jigs, templets and gauges, machine parts, 
taps and hobs. 











To perform the various thread measure- 
ments. 














































An accurate, reliable and durable instrument incorpor- 
ating fine machining and carefully adjusted optical parts. 


Send for Bulletin 147-14 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 












O PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request ONLY the literature that will aid you in your war work. 

(2) Paste the coupon on a government postal card addressed to Instruments, 
taking care to make all four edges stick. 


Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (June 1945) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


neice 'n chile Oot CEA e hee ares onset SIN OPE Res <. 
I also desire further information concerning the following new products described in | 
this month’s “New Instruments” Department.................ccccccccccecsecvces 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 
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are: (1) Optical Foundat 

(3) More — Faster — Re; 
Jewel of Victory, (5) Th. 
(6) 10,000 War Workers, 
Accomplishment. The art 
trated by 66 pictures sg} 
portant steps in optical] 

ture and applications 

product to War uses, B 
Optical Company, Rochest 


M-167 Simplified Means of Selecting 
Rubber Insulated Engine Mountings. 2- 
page 814” X 11” Bulletin No. B U-23 shows 
i simplified formula for calculating the 
proper mounting for any given load, as 
well dimension drawings of four 
typical mountings capable of handling 
loads of to 600 lbs. Bushings, Inc., 
8-155 General Motors Bldg., Detroit 2, 
Michigan. 


as 


20 





M-168 Precision Resistors, 2-page 8%” M-171 Electronic Meas» 
11” March 1945 issue of ‘“‘The Ohmite ments Catalog. 6 sheets 8” 
News describes “Series 82” and ‘83,” this catalog up to date. Pp 
two new additions to the Ohmite Rite- price list for service test eq 
ohm Precision Resistor family, developed duction test equipment 
to meet the greatly increased demand for measurement equipment f 
precision apable of being use. Page 1, Service testi; 
mounted by me a through-bolt and Page 5, Service testing, bs 
equipped with either radial wire leads or 2udio oscillator. Page 7, S¢ 
with two lugs at one end. A few com- oscilloscope. Page 9, Servic: 
mon uses for such resistors are for volt- nal generator, type SG-2 
meter multipliers, laboratory equipment, Service testing, signal 
radio and electrical test sets, attenuation SG-3A. General Electric Con r 
pads and un-electronic equipment re- tronics Department, Schenectady 
quiring extremely accurate resistance 
components. Ohmite Manufacturing 
4835-41 Flournoy St., Chicago 44, III. 


re 
resistors 


ans of 








M-172 “Amineo Laboratory 
page 81%” X 11” issue (identif 
2, No. 3) of this house organ 
to the application of 
ments to modern laboratory 
engineering, material testing 
duction control. Contains many interest 
ing shorts on the latest developments 9 
science. The equipment featured is: aj 
conditioning units, sub-zero cabinetg 
metering pump, automatic pipetting ma 
chine, electric heaters and controls, tem 
perature controls, hardness testers an 
constant temperature ovens. Americay 
Instrument Company, 8030-8050 Georgi 
Ave., Silver Spring, Maryland. 


ca... 


Pneumatic Mechan- scient 
ical Instrumentation.” 30-page 814” x 11” 
issue (identified as Vol. 1, No. 4) of the 
Brown Instrument house organ features 
the following articles: (1) Control of a 
temperature altitude chamber, (2) A tool 
for automatic control system research, 
(3) Automatic process control systems— 
electric and pneumatic, (4) Control sys- 
tems for smoke houses, (5) Instrumenta- 
tion of lard manufacturing processes, (6) 
Instrumentation of Banbury mixers, (7) 
Control systems for hot blast tempera- 
tures, (8) Pressure control, (9) Control 
systems for desuperheaters, (10) The 
measurement of flame radiating charac- 
teristics, (11) Thermocouples — their 
selection, application and . limitations. 
The Brown Instrument Company, Wayne 
and Roberts Aves, Philadelphia 44, Pa. 


M-169 “Electronic 
. chniqua 
and pro 


M-173 Calibrated Wear Test. 
8%” X 11” Abraser Testing Handbook 
describes the principle of Taber abr 
which provides a standard value fi 
wearability of materials and 
A few typical examples of materials 
whose wear factor can be readily deter. 
mined, such as paints, rubber, synthetic 
materials, electro-plate, leather, linoleum 
and textiles are shown. Also shown ag 
accessories are the multiple specimen 
holder, vacuum pick-up and _ carrying 
case. Taber Ingtrument Corporation 
North Tonawanda, N. Y. 


16-pag 





yr the 


surfaces. 


“Seeing It Through.” 56-page 
booklet, well-illustrated, de- 
scribes in an interesting and entertain- 
ing manner the major part optical in- 
struments played in World War II. This 
instructive booklet may be read in 
twenty minutes. The articles featured 


M-170 


6” x 9” 


Mobile Refrigeration Division 
Moeller Instrument Company 
Moisture Register Company 
Ohmite Manufacturing Co 
Oster Mfg. Company, John 
Palmer Company, The 
Paragon Electric Company 
Permo, Incorporated... 
Philadelphia Thermometer Co 
Polan_ Industries. 
Pyrometer Instrument Co 
Railway Express Agency 
Rawson Electrical Instr. Co 
Refinery Supply Co., The 
Rex Rheostat Company 
Rhodes, Inc., . 
Roller-Smith Company 
Rubicon Company.... 
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Drake Manufacturing Company. .443 
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Inc., George 


—— 800 PAGE CATALOG! 


SUN RADIO 


& ELECTRONICS Co. 


212 Fulton Street, New York 7, N. Y. 
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